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This dissertation comprises two studies relating to transactions in parent-child 
engagement within a population of young children at-risk for autism spectrum disorder (ASD). 
The first study examined the establishment of transactional engagement (i.e., the phenomenon of 
how transactional engagement is established in reciprocal behaviors) between parents and their 
young children at-risk for ASD. In the study sample, established transactional engagement 
occurred at a higher rate than other levels of engagement. Additionally, transactional engagement 
had a higher likelihood of being established when parents initiated. The second study expanded 
the former study findings by measuring the length of transactions. In the study sample, 
transaction length was longer for children initiating with a look cue, yet the type of initiating cue 
for parents had no discernible effect on the length of parent-initiated transactions. Although the 
length of transaction did not predict an ASD diagnosis for the overall sample, child sex was a 
moderator where sex altered the effects of length of transaction and variation of transaction 
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CHAPTER 1: INTRODUCTION TO TWO STUDIES OF TRANSACTIONAL 
ENGAGEMENT BETWEEN PARENTS AND THEIR CHILDREN WITH OR AT-RISK 
FOR AUTISM SPECTRUM DISORDER 
 The two studies and conclusion presented in this dissertation expand on the concept of 
transactions from the transactional model of development (Sameroff, 1975, 1987, 2009) and 
explore methods of measuring transactions within a sample of young children at-risk for autism 
spectrum disorder (ASD). The first study explored how the beginning behaviors of transactional 
engagement can be measured with the development of a novel coding system. Using the same 
data set with a different random sample, the second study expanded the coding system to 
measure the length of transactions and examined if specific characteristics of transactions may 
indicate a later diagnosis of ASD. The conclusion highlights the implications of the study results 
with respect to early identification of ASD, clinical intervention aimed at improving 
transactional engagement, and future directions in research. The purpose of this introduction is to 
provide a baseline understanding of transactions and describe how both studies deepen our 
collective understanding of the concept of transactions relative to young children at-risk for 
ASD.  
Defining Transactions 
The concept of transactions emerges from Sameroff’s transactional model of 
development (1975, 1987, 2009). The core assertion of the transactional model (Figure 1) is that 
child development occurs through continuous and dynamic exchanges between the child and his 
or her environment. These continuous and dynamic exchanges are often referred to as 
transactions and are frequently studied within the context of parent-child engagement (Sameroff, 
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1975, 1987, 2009). Sameroff emphasizes that the exchanges between a child and parent are 
bidirectional, interdependent and ever changing. This means that within transactions, the dyadic 
schema changes, adapts or develops, such that the behavior of one partner is impacted by the 
previous behavior of the other partner (Fogel, 2009; Sameroff, 2009). Similarly, Sameroff and  
Mackenzie (2003) argue that transactions are identified within a dyad when one activity changes 
another activity either qualitatively or quantitatively. Transactions can be viewed through a 
longitudinal lens or a moment-to-moment lens. In other words, transactions can be viewed as an 
ongoing process of bidirectional dyadic effects over months or years, or as they occur in real-
time on a microsecond-by-microsecond basis (Sameroff, 2009), although the latter is 
understudied. Intervention studies often aim to show longitudinal transactional effects, especially 
if the intervention is directed towards either a child or parent and shows later effects in the 
behavior of the other (Sameroff & Mackenzie, 2003).  
 
 
Figure 1. Transactional Model of Development. Note. Modified from Sameroff (2009).  
The integration of the transactional model in language and social communication 
development is recognized in both the neuro-typical and ASD literatures (Kublin, Wetherby, 
Crais, & Prizant, 1989; Tamis-LeMonda, Bornstein, & Baumwell, 2001; Wan, Green, 
Elsabbagh, …, & BASIS Team, 2012; Wetherby, Warren, & Reichle, 1998). Theoretically and 
operationally, transactions differ from interactions (Sameroff, 1975, 1987, 2009). Within 
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interactions, responses of one partner are contingent on the response of the other partner. 
However, with transactions, the responses between the partners are contingent and the schema 
changes, adapts or develops, which is marked by something new in the experience (Sameroff, 
2009). For example, imagine a child rolls a ball and the parent rolls the ball back. For this 
engagement to be considered a transaction, the child’s next action should be contingent on the 
parent’s response and the schema of engagement (i.e., rolling the ball) should change in some 
way (e.g., parent rolls the ball and the child laughs while trying to roll the ball back). The child’s 
response of rolling the ball back was contingent on the parent rolling the ball to the child, and the 
schema changed by the child showing enjoyment of the engagement by laughing. 
Since transactions appear to play a critical role in child development, and the 
transactional model of development has been used as a framework for several intervention 
studies, the two studies in this dissertation expand on the concept of transactions to gain a deeper 
understanding of the transactional features between parents and children and the role that 
transactions play in parent-child engagement, specifically for young children at-risk for ASD. 
Brief descriptions of the two studies and the conclusion are below.  
Study 1: Measuring Established Transactional Engagement Among Young Children at-
risk for Autism Spectrum Disorder 
 Despite the transactional framework being used to examine parent-child engagement in a 
variety of contexts (Campbell, Leezenbaum, Mahoney, Day, & Schmidt, 2015; Sameroff & 
Mackenzie, 2003; Tamis-LeMonda et al., 2001;Vernon, 2014; Wan et al., 2013), little research 
has examined the specific characteristics of transactions at the micro-level of parent and child 
behaviors. Current behavioral coding tools have fallen short in measuring multi-dimensional, 
discrete, reciprocal behaviors between parents and their children. Thus, this is the first study 
aimed to fill this gap by using a novel coding system to measure the initiation and response 
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behaviors present in parent-child engagement. Specifically, the study examined the establishment 
of transactional engagement (i.e., the phenomenon of how transactional engagement is 
established in reciprocal behaviors) between mothers and their young children at-risk for ASD.  
Study 2: Measuring Parent-Child Transactions for Early Identification of Young Children 
with Autism Spectrum Disorder 
Several early behaviors associated with ASD can be identified when children are 
engaging with their parents (Baranek, 1999), and Wan et al. (2013) suggest that using the context 
of parent-child engagement to assess ASD risk may be a more sensitive reflection of early 
atypical behavior compared to structured measures given in unfamiliar contexts. The findings of 
the first study suggest that measuring parent-child transactions using a detailed micro-level 
coding tool may be a promising method of assessing for risk of ASD among young children. 
Specifically, transactions within parent-child engagement may capture atypical social behavior 
associated with ASD, and thus aid in earlier identification of the disorder. Therefore, the second 
study aimed to investigate if the length of transactions (i.e., number of reciprocal turns) and/or 
the presence of miscues (i.e., partner passively observes without providing a physical or 
communicative indication to the other partner) was predictive of a later ASD diagnosis within a 
sample of young children at-risk for ASD. The coding tool used in the first study was expanded 
to capture additional details of transactions to address the research aims in study 2.  
Conclusion: Beyond the Coding — Implications for Early Identification of ASD and 
Clinical Intervention  
 The implications of both studies support the use of measuring transactions to aid in the 
early identification of ASD. Further, the studies lay the groundwork for developing interventions 
geared towards improving early parent-child engagement through the lens of transactions. Given 
that a core characteristic of ASD is impaired social communication and engagement (American 
Psychiatric Association, 2013), interventions geared towards improving engagement with 
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caregivers are incredibly important due to the critical influence of parent-child engagement on 
child development (Harrist & Waugh, 2002; Hwa-Froelich, 2014; National Institute of Child 
Health and Human Development, 2006), and the potential of diminishing cascading effects 
(Dawson, 2008; Wan et al., 2012) by improving engagement. The results of the two studies also 
set the stage for the development of a clinical tracking tool aimed at detecting changes in 
transactional engagement. Overall, this dissertation adds to the clarity and utility of using 
transactions in assessment and treatment models, and it is the first step in a long line of research 





CHAPTER 2: MEASURING TRANSACTIONAL ENGAGEMENT AMONG YOUNG 
CHILDREN AT-RISK FOR AUTISM SPECTRUM DISORDER 
Introduction 
Parent-child engagement has significant influence on the progression and trajectory of 
child development (Harrist & Waugh, 2002; Kublin et al., 1989; Spiker, Boyce, & Boyce, 2002; 
Wetherby et al.,1998) and has been the subject of several research studies in relation to both 
typically developing children (DiCarlo, Onwujuba, & Baumgartner, 2014; Hilbrink, Gattis, & 
Levinson, 2015; Hsu & Fogel, 2003; Lasky, 1982) and children with disabilities (Cielinski, 
Vaughn, Seifer, & Contreras, 1995; Hobson, Tarver, Beurkens, & Hobson, 2016; Howe, 2006; 
Lasky, 1982). Parent-child engagement and reciprocity over time are linked to several positive 
child developmental outcomes, such as socialization (Laakso, Poikkeus, Eklund, & Lyytinen, 
1999), language learning (Conway et al., 2018), social skills, receptive language, school 
readiness (Connell & Prinz, 2002), early literacy skills (Dodici, Draper, & Peterson, 2003), joint 
engagement (Adamson, Bakeman, Deckner, & Nelson, 2014), cognitive and language abilities 
(Rafferty, Griffin, & Lodise, 2011), and attachment security (Ainsworth & Bell, 1970; Cassidy, 
2016).  
Due to the behavioral nature of parent-child engagement, direct observational methods 
are often employed to objectively measure individual and/or dyadic behavioral characteristics of 
the engagement (Aspland & Gardner, 2003; Lotzin et al., 2015). Numerous observation tools 
have been used to measure a variety of constructs within parent-child engagement including, 
joint engagement (Adamson et al., 2014), parent responsiveness (Tamis-LeMonda et al., 2001), 
and infant responsiveness (Van Egeren, 2001). The observational tools used to measure these 
7 
 
constructs assess at the micro-level, macro-level, or both (Aspland & Gardner, 2003; Bell & 
Bell, 1989; Gardner, 2000; Lotzin et al., 2015), with each tool providing different levels of 
information about the qualities of the individuals in the dyad and the dyad as a whole (Mesman, 
2010). Microanalytic tools assess the fine-grained discrete behaviors of either or both partners 
(Gardner, 2000; Lotzin et al., 2015), whereas macroanalytic tools assess behavioral concepts of 
the observation as a whole (Bell & Bell, 1989; Lotzin et al., 2015). For example, micro-level 
observational tools have been used to measure eye contact (Vernon, 2014), physical touch 
(Chorney, Garcia, Berlin, Bakeman, & Kain, 2010), and verbal responsiveness (Leezenbaum, 
Campbell et al., 2014). The discrete behaviors are coded as they occur, and there is only one 
code per behavior (Bakeman & Gottman, 1997). Micro-level tools use time as a basic unit (e.g., 
coding every five seconds or coding every second) or states as basic units (e.g., marking when a 
particular state of behaviors occurs; Aspland & Gardner, 2003; Bell & Bell, 1989). Macro-level 
observational tools have been used to measure the coordination of the behaviors between a 
parent and infant as whole constructs, such as synchrony (de Mendonça, Cossette, Strayer, & 
Gravel, 2011) and mutuality (Askan, Kochanska, & Ortmann, 2006). These behaviors are 
typically combined to derive a scale-based global score reflecting total observed engagement 
time (Bell & Bell, 1989). Some macro-level tools have separate scales that capture the behaviors 
of each partner, as well as a scale to capture behaviors of the dyad as a whole.  
 In reviewing numerous published and unpublished behavioral observational tools used to 
measure parent-child engagement from the 1970s to date, there was a clear lack of a tool that 
provided a comprehensive measure of parent-child engagement that encompassed the multi-
dimensional discrete reciprocal behaviors of both partners. For example, there was no micro-
level tool available to measure how responsive a parent was to his or her child, as well as how 
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responsive the child was to the parent’s immediate responsiveness (e.g., child makes a bid to 
engage, the mother responds to the bid to engage, and the child responds to the mother’s bid 
response). Further, no tool measured the sequence of discrete, reciprocal, ongoing behaviors 
between a parent and child during a period of observation (e.g., child gestures, mother responds 
verbally, child responds with a smile, and so on). A handful of studies have addressed parts of 
the missing aspects described above. For example, Wimpory, Hobson, and Nash (2007) 
examined children’s episodes of social engagement in relation to an adult’s preceding behavior 
in 22 preschoolers with ASD. Their study defined episodes of social engagement as a child 
looking at an adult’s face while using some other form of communication. Although this study 
used micro-analytic methods to measure discrete behaviors as turns, it did not measure the 
reciprocal turns between both partners. Rather, it only captured the one turn between the adult’s 
preceding behavior and the child’s subsequent behavior. Further, the study did not measure the 
ongoing engagement between the partners, and the adults engaging with the children were 
trained clinicians rather than the children’s parents. In another study, Vernon (2014) examined 3 
children (ages 2-4 years old) with ASD and their parents to measure the social behaviors of each 
partner during a social engagement as part of an early social engagement intervention. The study 
measured the sequential associations between social behaviors as an antecedent leading to a 
target structure (i.e., parent language opportunity leads to child eye contact, or child verbal 
initiations leads to positive affect from the parent). Vernon’s methods are micro-analytic because 
they measure discrete behaviors of both partners, and his methods are reciprocal because they 
measure the behaviors from both partners. However, the antecedent leading to target structure 
truncates the engagement into just a two-behavior sequence and does not allow for measurement 
of continued engagement between the partners. As another example, a well-known tool used in 
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studies to measure engagement is the Engagement State Coding used in Adamson et al. (2014). 
This coding offers a form of micro-analysis that documents the engagement states of the child 
with their parent. The coding scheme defines engagement states from the child’s focus of 
attention and engagement with objects, people, and/or symbols. However, it does not consider 
engagement states from the parent’s focus of attention. 
Since both the parent and child can bring significant contributions to engagement, and 
both partners can assume reciprocal roles as initiator and responder in the dyad (Bell & Harper, 
1980; Cohn & Tronick, 1988; Kelly & Barnard, 2000; Sameroff, 2009; Spiker et al., 2002; 
Tronick, Als, & Brazelton, 1977; Tronick & Cohn, 1989) it is imperative to develop a tool that 
measures the specific behaviors of each partner and fully characterizes what each partner brings 
to engagement and how these characterizations may impact the trajectory of engagement. Since 
the transactional framework examines both the child’s and parent’s influence on each other 
(Fogel, 2009; Sameroff, 1975, 1987, 2009; Sameroff & Fiese, 2000), developing an 
observational tool with the framework of transactions can address the current lacuna in 
observational measurement tools. The product of such a tool would provide a detailed, micro-
level, multi-dimensional record of the engagement between a parent and child that could not 
have been captured with traditional micro-level tools that only examine a handful of discrete 
behaviors or macro-level tools that provide a global view of an engagement construct.  
Transactions  
Transactions are coordinated turn-taking behaviors where the behavior of one partner is 
influenced by the previous behavior of the other partner in a reciprocal manner such that the 
engagement schema changes or adapts (Fogel, 2009; Sameroff, 2009). The concept of 
transactions emerged from the transactional model of development (Sameroff 1975, 1987, 2009; 
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Sameroff & Fiese, 2000), which posits that child development occurs through continuous and 
dynamic exchanges between the child and his or her environment. Further, the model suggests 
that within parent-child engagement, each partner is influenced by their previous interpretations 
of behaviors in past exchanges. The model emphasizes that the exchanges between a parent and 
child are bidirectional, interdependent and ever changing (Sameroff, 2009), meaning that within 
transactions, the schema changes, adapts or develops such that one action is impacted by the 
previous action.  
Although the transactional framework has been used to examine parent-child engagement 
in a variety of contexts (Leezenbaum, et al., 2014; Sameroff & Mackenzie, 2003; Tamis-
LeMonda et al., 2001; Vernon, 2014; Wan et.al, 2013), little research has described the specific 
characteristics of transactions at the micro-level of parent and child behaviors. Careful 
descriptions of the features of transactions, such as the initiator and responder roles, may lead to 
improved understandings of successful exchanges between a child and parent, and foremost, how 
engagement is established within the context of transactions. Further, finding a way to measure 
transactions at the micro-level and apply that measurement clinically is important because it 
could provide an avenue to assess transactional engagement within populations of children who 
are neurotypical and non-neurotypical, as well as provide avenues for treatment models targeted 
at improving engagement. The first step in the exploration of transactions at the micro-level is to 
determine how transactional engagement is established (i.e., how it begins). 
Significance of Transactions in ASD 
Transactions between a child and parent are of interest to ASD research because social 
engagement and social communication are noted areas of impairments for children with ASD 
(American Psychiatric Association, 2013; Stone, Ousley, Hepburn, Hogan, & Brown, 1999). 
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Children with ASD may show signs of disengagement by the end of the first year of life 
(Campbell et al., 2015; Ozonoff et al., 2010), which may hinder the quality of parent-child 
engagement and thus future child development (Spiker et al., 2002). The cascading of possible 
effects makes transactions relating to ASD trajectories especially important. For example, Green 
et al. (2015) hypothesized that the early neurodevelopmental impairments of ASD, which relate 
to the deviations in dyadic engagement, may intensify pre-existing vulnerability and lead to 
progressively atypical trajectories on the path to later ASD diagnosis. This hypothesis is 
supported by Wan et al. (2013) whose data suggest that dyadic mutuality (a measurement of 
dyadic engagement) and infant attention to their parent at 12-months predicted ASD diagnosis at 
three years of age. Additionally, lower quality parent-child engagement has been found to 
correlate with the child’s severity of ASD (Hobson et al., 2016). If the long-term goal is to 
improve engagement skills for children with ASD, then a comprehensive understanding of 
successful exchanges between a child and parent, and foremost, how engagement is established 
and maintained, is needed. Using the framework of transactions to achieve this goal is a logical 
strategy. 
Purpose 
The purpose of this study was to apply a transactional framework to measure initiation 
and response behaviors within established transactional engagement (ETE) between parents and 
their young children who were at-risk for ASD. ETE is the beginning cycle of engagement that is 
marked by meeting the threshold of three turn-taking actions (e.g., child initiates by touching a 
ball, mother responds by commenting about the ball, child responds to the mother by rolling the 
ball). In the current study, Sameroff’s (2009) transactional framework was used to define and 
clarify minimum criteria of ETE (Figure 2). First, a dyad pair must be present, as referenced by 
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Sameroff’s claim that transactions are clear in the relationship between a child and parent. 
Second, Sameroff suggests that to assess reciprocal actions, a minimum of three turn-taking 
actions should occur where a response behavior is impacted by the previous behavior of the other 
partner, meaning, there must be response behaviors from both partners to determine if responses 
were reciprocal. Third, transactional behaviors are related, meaning a joint referent must be 
present (i.e., the object or focus of the dyad’s attention).  
 
Figure 2. Conceptual Model of Transactions in Parent-Child Engagement. Note. Adapted by T. 
Uzonyi from Sameroff (2009). 
The study had the following aims: 
 Aim 1. Identify the proportion of ETE occurrences within parent-child dyads in 
comparison to other levels of engagement (i.e., initiation-response only or initiation only). Given 
Sameroff’s (2009) theory that transactions are omnipresent and ever occurring, it was 
hypothesized that ETE would have a higher proportion than initiation-response only or initiation 
only levels of engagement.  
 Aim 2. Determine if variation in the initiator (i.e., parent or child) or the type of 
initiation behavior (i.e., touch or look) was associated with ETE. Given that parents are more 
self-regulated than children and have more environmental experiences than children (Sameroff, 
2009), it was hypothesized that parent initiations would result in a higher rate of ETE. Given that 
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a touch behavior is clearer to the observer than a look behavior (Dunst, 1985; Rogers, 1988; 
Yoder, 1987), it was hypothesized that touch initiations would result in a higher rate of ETE.
 Aim 3. Determine if the proportion of each level of engagement at one-year of age was 
associated with the presence of ASD at 2-years of age. This aim was exploratory and therefore 
there was no basis for a hypothesis prior to the study. 
Methods 
Research Design  
This study used extant data obtained from the Early Development Project-2 (EDP-2) at 
the University of North Carolina-Chapel Hill (PIs: Linda Watson and Elizabeth Crais, 
R324A100305, Institute of Education Sciences, U.S. Department of Education, Efficacy of a 
Parent-Mediated Intervention for One-Year-Olds at-Risk for Autism, 7/1/2010 - 6/31/2014). The 
EDP-2 data set was ideal for the current study for three primary reasons: (1) all infants in EPD-2 
met criteria for being “at-risk” for ASD based on a sensitive and reliable screening tool used at 
12-months of age, and accompanying outcome measures were completed for participants; (2) 
parent-child engagement was video recorded between 13 and 16-months of age in a lab setting 
with standardized toys; and (3) the EDP-2 study used a transactional perspective in its theoretical 
framework.  
EDP-2 Participants and Study Procedures 
Families were recruited through the North Carolina birth certificate registry by mailing 
out the First Year Inventory version 2.0 ([FYIv2.0] Baranek, Watson, Crais, & Reznick, 2003) to 
parents of one-year-old children. The FYIv2.0 is a parent report screening tool that assesses two 
domains of early symptoms associated with ASD risk: social-communication and sensory-
regulation (Reznick, Baranek, Reavis, Watson, & Crais, 2007; Turner-Brown, Baranek, Reznick, 
Watson, & Crais, 2013). Infants were determined to be “at-risk” if they met dual cut-off criteria 
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with scores of ≥ 94th percentile in the social-communication domain and ≥ 88th percentile in the 
sensory-regulatory domain. Of the 8,429 returned FYIs, 280 children met the dual cut-off criteria 
for being “at-risk”. Of the “at-risk” children, 87 participated in the EDP-2 study with a parent. 
Families with last names of Hispanic origin were not included in FYI mailings based on the large 
proportion in the catchment area who were predominantly Spanish-speaking, and families of 
identified children who spoke English less than 50% of the time at home were excluded from the 
original study due to the lack of validated instruments and translation of the intervention 
materials into languages other than English. IRB approval of the study and consent for all 
participants were obtained as part of the EDP-2 study. 
 All 87 children were assessed, and participants were subsequently randomized into two 
groups: a group assigned to participate in an experimental intervention called Adapted 
Responsive Teaching (ART), and a control group that was referred to community early 
intervention services based on parent concerns or assessment results suggesting eligibility, and 
monitored by project staff monthly. Families in the ART group also were referred to community 
early intervention services when warranted, and families in each group pursued community early 
intervention services in equal proportions. The ART intervention group consisted of 45 parent-
child dyads and the control group consisted of 42 parent-child dyads. Children were 12-months 
old when the FYIv2.0 was completed. Assessments were given at three time points (pre and post 
the intervention and monitoring time period, and follow-up). Children were 13 to 16 months 
during Time 1 assessments and 20 to 24 months for Time 2 assessments. Follow-up assessments 
of a subset of the children occurred at preschool age, which ranged from 35 to 70 months old. 
The Autism Diagnostic Observation Schedule ([ADOS] Lord et al., 2012), was given at Times 2 
and 3, with several other measures given at all three timepoints. 
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Ten-minute videotaped parent-child “free-play” sessions with standardized toys were 
video recorded at all three time points in a lab setting. Parents were asked to play with their child 
as they typically would at home. In an effort to promote naturalistic play, researchers were not 
present in the playroom at the time of the recording. 
Current Study Participants and Procedures 
Thirty of the 87 original parent-child free-play videos from Time 1 were randomly 
selected for use in the current study. The video selection included children in both the 
intervention and monitoring group, and only 30 videos were selected due to feasibility of 
resources. Demographics for the participants are presented in Table 1, which shows the children 
in the current study are not statistically different from the overall EDP-2 sample. 
Table 1  
Demographic characteristics of current study sample compared to full EDP-2 sample  
 EDP-2 Current Study p  
Chronological Age in Months   






t(85) = -1.48, 
p = 0.14 






t(81) = -0.49, 
p = 0.62 
Sex   
Boys 60/87 (68.97%) 23/30 (76.66%) X
2(1, N = 87) = 1.78, p 
= 0.18 
Race   
White 60/87 (68.97%) 
24/30  
(80.00%) 
X2(2, N = 87) = 2.54, 













Coding Development  
The Transactional Engagement Coding (TEC) was developed by the researcher. The 
TEC was adapted from the Partial Interval Time Sampling of Adaptive Strategies for the Useful 
Speech Project (Yoder et al., 2010) because of its use in measuring child initiations and parent 
responses in the EDP-2 study, as well as its utility for identifying parent-child responsiveness 
behaviors demonstrated in other studies (Carter et al., 2011; Flippin & Watson, 2015).  
The TEC (see Appendix A) is a microanalytic coding system developed to measure the 
discrete initiation and response behaviors during parent-child engagement using a transactional 
perspective. Using theory, methods, and definitions similar to Yoder et al. (2010), the TEC 
classifies initiation behaviors by type (i.e., look or touch) and response behaviors by type (i.e., 
physical play, communication, both physical play and communication, or no response). 
Consistent with the transactional perspective, behaviors are coded when the dyad has a joint 
referent and their engagement schema changes as a result of the behaviors of each partner. 
Coding Procedures 
The coding procedures occurred in two stages. Using interval coding methods, the first 
stage involved trained coders using the TEC to code the discrete initiation and response 
behaviors of the parent and child occurring in each interval. The second stage involved 
categorizing each coded interval into a level of engagement (i.e., ETE, initiation response only, 
initiation-only). This two-stage method was selected to identify the discrete behaviors present in 
each interval and each level of engagement. Since the main purpose of this study was to measure 
initiation and response behaviors within ETE, having data of the discrete initiation and response 
behaviors as well as which behaviors occurred in what level on engagement was required. The 
steps for the two-stage coding methods are described below.  
17 
 
In stage 1, trained coders coded free-play videos using Observer 6.1 XT software 
(Noldus, 2006) with time interval sampling. The intervals were set at 7.5 seconds (81 intervals 
total). Interval coding was used to capture the occurrence of three turn-taking behaviors 
happening close together. Following recommendations of Yoder, Lloyd, and Symons (2018), 
each 10-minute video was coded in its entirety to allow for as much observational data as 
possible. Videos were coded on a single pass to capture the parent and child engaging as a unit 
and ensure that behaviors were related to the same topic. In other words, all child and parent 
behaviors were coded at the same time, rather than watching the video on one pass for child 
behaviors and another pass for parent behaviors. However, coders were able to watch intervals 
several times before assigning a code. Counts, proportions and reliability were calculated using 
Observer 6.1 XT software (Noldus, 2006).  
Following the TEC, coders did the following when watching the parent-child free play 
videos: (1) determined the codability of the interval (i.e., codable vs. uncodable). If the interval 
was determined to be codable, steps 2-5 were completed for each interval: (2) coded the initiator 
(i.e., parent or child); (3) coded the type of parent or child initiation behavior (i.e., look or 
touch); (4) coded the type of parent or child first response (i.e., physical play, communication, 
both physical play and communication, or no response) in relation to the joint referent (i.e., the 
focus of shared attention or interest of both the child and parent including toys, snack items, 
parent or child) and changed schema (i.e., perception of the schema of engagement changing by 
the behaviors of each partner); and (5) coded the type of parent or child second response (i.e., 
physical play, communication, both physical play and communication, or no response) in 
relation to the joint referent and changed schema. Brief descriptions of initiation and response 




Codes for initiation and response types in TEC 
Initiation Types Response Types 
Look: The action of looking at an object or 
person for at least 1 second. Looking is 
inferred by the direction the nose is pointing.  
Look is also coded if the child/parent 
communicates via word, vocalization, gesture, 
or sign. 
Physical Play: Ways parent and children 
physically play through demonstration, 
imitation, or aiding.  
Communication: A word, vocalization, 
gesture, or sign used by the child/parent.  
Touch: The action of moving an object with 
one’s hand or to move one’s hand or fingers on 
an object for at least 1 second. Both Physical Play & Communication: Both 
properties of physical play and communication 
occur at the same time. 
No Response: The parent or child does not 
respond to the previous behavior of their 
partner.  
 
Within the initiation types, look and touch were mutually exclusive codes. A look was 
coded if a child/parent looked at an object without touching the object. A touch was coded if the 
child/parent touched an object. When touch was coded, it was implied that the child/parent was 
also looking at what they were touching. In some cases, a child/parent was looking at something 
different than what they were touching. If this was the case, credit was given to the initiation 
type that the partner responded to. For example, if the child looked at a bus, but touched a ball, 
and the parent’s response was, “That’s a bus”, then the child initiation was coded as a look with 
the bus considered as the joint referent.  
At times, a child/parent produced some kind of communication as an initiation. Since 
there was not a separate communication type in initiations within the coding scheme, 
communication initiations were coded as look. If a partner produced some kind of 
communication as an initiation while touching an object, the initiation was coded as a touch 
since there was a category for touch initiations in the coding scheme.  
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Within response types, physical play, communication, both physical play and 
communication, and no response were mutually exclusive codes. If a child/parent played with an 
object while communicating about it, then both physical play and communication was coded. 
When physical play, communication and both physical play and communication were coded, it 
was implied that the child/parent was also looking at what they were playing with or 
communicating about. In some cases, a child/parent looked at something different than what they 
were playing with or communicating about. If this was the case, credit was given to the response 
type that the partner responded to. Further details and specific coding examples are presented in 
Appendix A. 
In stage 2, once coding was completed, the researcher categorized the coded discrete 
behaviors into levels of engagement for data analysis. The levels were: Initiation only (I), 
Initiation-Response only (IR), and ETE. I was the base level (see Figure 3) because theoretically, 
there cannot be a response without an initiation. In other words, I is the base because it marks the 
beginning of all possible instances of engagement. The next level of engagement was IR, and the 
upper level of engagement was ETE, which required an initiation followed by a response from 
each partner. These levels of engagement were developed by the researcher through theoretical 
exploration of Sameroff’s (2009) writings.  
 




Reliability and Validity 
Reliability. Reliability was calculated at the interval level using Observer 6.1 XT 
software (Noldus, 2006) via its program selection of Cohen’s kappa, which adjusts for chance 
agreement between two coders (Aspland & Gardner, 2003; Cohen, 1960). Although there is no 
recommended threshold for reliability, Aspland and Gardner (2005) suggests k = 0.70 is 
acceptable. The main coder and research assistant first established interrater reliability on 
practice videos (average training reliability was k = 0.78). Reliability coding was conducted 
periodically through the coding process to check for coder drift. To accomplish this, the two 
coders were both assigned the same randomly selected videos. The coders were blind to the 
videos they were jointly coding to determine reliability. The average reliability for the 20% of all 
videos that were coded by both coders was k = 0.83. 
Validity. Content and construct validity were addressed during the development of the 
coding system. As applied to a coding manual, Yoder, Lloyd, and Symons (2018) describe 
content validity as the relevance and representativeness of the examples and definitions to the 
stated object of measurement, and they describe construct validity as the degree to which a 
measurement system yields variables that perform as expected by theory and logic. In the current 
study, the code content was based on the work of Yoder and colleagues (2010) from the Partial 
Interval Time Sampling of Adaptive Strategies for the Useful Speech Project, which supports it 
content validity. The construct validity is further supported by the decision to base the definition 
of ETE on Sameroff’s transactional model of development (Fogel, 2009; Sameroff & Mackenzie, 






The current study used a transactional approach to measure initiation and response 
behaviors within engagement between parents and their infants at-risk for an ASD diagnosis. 
Results are presented for each study aim first, with post hoc analyses presented last.  
Aim 1 
The first aim of the study was to compare the proportion of ETE occurrences within 
parent-child dyads to the proportion of other levels of engagement (i.e., IR and I). Proportions 
were calculated based on the total count of all levels of engagement across time intervals divided 
by the total count of each level of engagement. Figure 4 presents the proportions of each level of 
engagement, with 37% reflecting ETE, 21% IR and 24% I. Outside of the pre-defined levels of 
engagement, a series of undefined behaviors occurred which were labeled “other”. These 
undefined behaviors are discussed in the post hoc analyses. Table 3 displays the count and 
proportions of ETE, IR and I for each dyad. 
 
Figure 4. Proportion of coded behaviors in parent-child engagement. ETE, established 
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Count and proportions of ETE, IR, and I 
ID Codable intervals 













1 50 17 0.340 13 0.260 9 0.180 
2 49 17 0.347 9 0.184 12 0.245 
3 70 33 0.471 20 0.286 11 0.157 
4 48 18 0.375 10 0.208 10 0.208 
5 44 12 0.273 8 0.182 5 0.114 
6 77 26 0.338 15 0.195 23 0.299 
7 59 19 0.322 7 0.119 18 0.305 
8 62 21 0.339 17 0.274 20 0.323 
9 67 24 0.358 18 0.269 18 0.269 
10 47 17 0.362 15 0.319 7 0.149 
11 65 30 0.462 15 0.231 9 0.138 
12 56 9 0.161 16 0.286 21 0.375 
13 64 20 0.313 10 0.156 23 0.359 
14 73 47 0.644 8 0.110 6 0.082 
15 62 17 0.274 9 0.145 15 0.242 
16 59 27 0.458 13 0.220 9 0.153 
17 62 35 0.565 10 0.161 4 0.065 
18 66 39 0.591 10 0.152 9 0.136 
19 78 44 0.564 9 0.077 10 0.128 
20 48 12 0.250 19 0.396 7 0.146 
21 58 36 0.621 15 0.259 2 0.034 
22 60 8 0.133 9 0.150 19 0.317 
23 75 4 0.053 17 0.227 51 0.680 
24 76 21 0.276 16 0.211 26 0.342 
25 61 23 0.377 9 0.148 16 0.262 
26 64 22 0.344 20 0.313 16 0.250 
27 49 5 0.102 15 0.306 19 0.388 
28 63 13 0.206 6 0.095 34 0.540 
29 75 42 0.560 11 0.147 13 0.173 
30 52 24 0.462 12 0.231 8 0.154 







 The second aim of the study was to determine if variation in the initiator (i.e., parent or 
child) and the type of initiation behavior (i.e., touch or look) was associated with ETE. An 
ordered probit regression was used in this analysis since the theoretical basis of the levels of 
engagement was on a scale (i.e., ETE being highest on the scale, then IR, then I). The 
independent variables in the model were the initiator and initiation behavior, and the dependent 
variable was ETE on an ordered scale. Upon visual inspection of the data, ETE ordered data 
were skewed to the right. Thus, a log transformation of the ETE ordered data was used to fit the 
data more closely to a normal distribution. When the standard errors were plotted, the points 
indicated a pattern of heteroscedasticity, meaning there was variance in the error terms across the 
variables. To correct for this variance, the robust standard errors were used in the estimation of 
the model. Additionally, the model clustered the data by participant to account for the data points 
being correlated in repeated measures for individual participants. 
As reported in Table 4, the regression model described above, suggests that parent 
initiations increased the likelihood of ETE when moving up the ordered scale (p = 0.048). The 
type of initiation behavior (i.e., look vs touch) was not significantly related to the likelihood of 
ETE (p = 0.489). The next step was to further explore if fixed and random effects in the model 
revealed unobserved factors that may have impacted how the dyad functions. Random effects 
assume that the unobserved factors are not correlated to the variables in the model, whereas fixed 
effects assume that the unobserved effects are correlated to the variables in the model. The same 
results were found for parents’ initiations increasing the likelihood of ETE when random effects 
were included in the model (p = 0.001) and when fixed effects were included in the model (p = 
0.026). Likewise, the same results were found for the type of initiation behavior having an 
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insignificant relationship with the likelihood of ETE when random effects were included in the 
model (p = 0.656) and when fixed effects were included in the model (p = 0.717). 
Table 4 
 
Regression analysis of ETE on initiator and initiator behavior 
Variables β Robust Std. Err. p 
ETE; child initiations, parent initiations 0.204 0.103 0.048* 
ETE; look initiations, touch initiations -0.109 0.157 0.489 
Note. *p < .05., **p < .01., ***p < .001. 
 
Aim 3 
The third aim was to determine if the proportion of each level of engagement at one-year 
of age was associated with the presence of ASD at 2-years of age. Post-intervention/monitoring 
measures of the ADOS (Lord et al., 2012) classifications at Time 2 were analyzed with 
transactional coding data. Time 2 ADOS classifications were selected over follow-up time point 
ADOS classifications because the age range of the children was more similar in age at Time 2 
(20-24 months) in comparison to the follow-up time point (36-60 months). Additionally, more 
participants had ADOS scores at Time 2 (27 of 30) in comparison to the follow-up time point (18 
of 30).  
An ordered probit regression model was used to determine if the proportion of ETE, IR, 
or I at age one was associated with ASD at age 2. This approach to analysis was selected because 
the dependent variable, ADOS classification, falls on an ordered scale (0 being non-
spectrum/autism, 1 being spectrum, and 2 being autism). Proportions of levels of engagement 
were calculated by the count of coded ETE, IR or I within intervals divided by the count of all 
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codable intervals. The model accounted for group effects by including intervention/monitoring 
group assignments. Additionally, the log transformation was used for all levels of engagement 
because the data were skewed to the right. Heteroscedasticity was again found in the plotted 
standard errors; thus, the robust standard errors were used in the estimation of the model. Results 
showed that the proportions of ETE (p = 0.592), IR (p = 0.174), and I (p = 0.838), had no 
discernable effect on the likelihood of an ASD diagnosis at age 2 (see Table 5).  
Table 5 
 
Regression analysis of ADOS on ETE, IR and M proportions 
Variables β Robust Std. Err. p 
 























Note. *p < .05., **p < .01., ***p < .001. 
 
Post hoc Analyses  
The undefined behaviors marked “other” from Aim 1 were further investigated, and were 
later defined as “miscues” after reviewing behaviors from the videos. From observation of the 
video data, a miscue occurred when a partner passively observed without providing a physical or 
communicative indication to the other partner’s initiation, resulting in a “no response” code in 
between the initiation and response code (e.g., parent initiated, child passively observed without 
providing a physical or communicative indication to the parent, parent responded in an attempt 
to engage the child). In other words, the individual missed the opportunity to provide a behavior 
cue to the partner. The miscue is not a level of engagement per se. However, it appeared 
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frequently enough that it was subsequently added to the coding procedures. Miscues accounted 
for 18% of coded intervals in relation to ETE, IR and I levels of engagement.  
Given the novelty of the emergence of the miscue, further analyses were conducted to 
examine which partner in the dyad displayed a higher proportion of miscues. Proportions were 
calculated by the count of coded miscues by partner within intervals divided by the count of all 
codable intervals. Within the sample, children displayed a higher mean proportion of miscues (M 
= 0.104) than their parents (M = 0.080); however, the difference was not statistically significant 
in a paired t-test (t(29) = 1.168, p = 0.252). Additionally, children displayed less variance in their 
miscue behavior (SD = 0.066) compared to their parents (SD = 0.074. Descriptive data for 
miscues are presented in Table 6. 
Table 6 















1 50 11 0.220 16 59 10 0.169 
2 49 11 0.224 17 62 13 0.210 
3 70 6 0.086 18 66 8 0.121 
4 48 10 0.208 19 78 18 0.231 
5 44 19 0.432 20 48 10 0.208 
6 77 13 0.169 21 58 5 0.086 
7 59 15 0.254 22 60 24 0.400 
8 62 4 0.065 23 75 3 0.040 
9 67 7 0.104 24 76 13 0.171 
10 47 8 0.170 25 61 13 0.213 
11 65 11 0.169 26 64 6 0.094 
12 56 10 0.179 27 49 10 0.204 
13 64 11 0.172 28 63 10 0.159 
14 73 12 0.164 29 75 9 0.120 
15 62 21 0.339 30 52 8 0.154 
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Based on the literature suggesting that atypical dyadic patterns at 12-months predict ASD 
diagnosis at age 3-years (Wan et al., 2013), further post-hoc analyses were conducted to 
determine if miscues at 1-year of age were associated with ASD at 2-years of age. An ordered 
probit regression model was used to determine if miscues at age 1 were associated with ASD at 
age 2, where the independent variable in the model was the proportion of miscues, and the 
dependent variable was ADOS classifications from Time 2 on an ordered scale. Proportions were 
calculated by the count of coded miscue by partner within intervals divided by the count of all 
codable intervals. The model accounted for group effects by including group assignments (i.e., 
intervention/monitoring). Additionally, the log transformation was used for miscues because the 
data were skewed to the right. Heteroscedasticity was again found in the plotted standard errors; 
thus, the robust standard errors were used in the estimation of the model. Results (Table 7) 
showed that the proportion of miscues had no discernable effect on the likelihood of a later ASD 
diagnosis at age 2 (p = 0.285). To further investigate the presence of miscues without the relation 
of its proportion to other codable intervals, the counts of miscues were analyzed in the model 
(Table 7). The results indicated that a higher count of miscues increased the likelihood of having 
ASD at age 2 (p = 0.025). These results were driven by the count of child miscues (p = 0.005) 
rather than the count of parent miscues (p = 0.154) shown in Table 8. 
Table 7 
 
Regression analysis of ADOS on miscue proportion and miscue count 
























Regression analysis of ADOS on parent miscue count and child miscue count 
Variables β Robust Std. Err. p 
 

















Note. *p < .05., **p < .01., ***p < .001. 
 
Discussion 
The results of this study contribute to the body of knowledge surrounding parent-child 
engagement by outlining a novel approach to measuring reciprocal engagement while illustrating 
different levels of engagement behavior present between parents and their young children who 
are at-risk for ASD. Further, the study takes the first steps in filling the gap in documenting the 
micro-level transactions between parents and their children at-risk for ASD. The study findings 
suggest that transactions are indeed occurring at the micro-level (at least at the basic level of 
ETE), and that these transactions can be reliably measured through an observational 
measurement tool (i.e., the TEC). It further supports previous research by demonstrating that 
discrete behaviors can be measured (Bell & Bell, 1989; Chorney et al., 2010; Vernon, 2014), and 
extends the previous research by showing that the reciprocal discrete behaviors from each 
partner can be measured. The findings also begin to implicate the salient characteristics of 
transactions (i.e., initiations, responses), and how these discrete behaviors can be classified into 
three levels of engagement (i.e., ETE, IR, I) and miscues.  
In relation to levels of engagement, the descriptive data showed that ETE occurred at a 
higher rate than I or IR and miscues. This finding begins to support the transactional hypothesis 
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(Sameroff, 2009) in that there are response behaviors from both partners. Additionally, the study 
bolsters the argument that both parents and children can assume reciprocal roles as initiator and 
responder in the dyad (Spiker et al., 2002). Clinically, this study offers support for encouraging 
initiations from both members of the dyad. In many parent mediated interventions (Green et al., 
2010; Siller, Hutman, & Sigman, 2013; Stadnick, Stahmer, & Brookman-Frazee, 2015), parents 
are encouraged to set up communication and learning opportunities by signaling/initiating with 
their child, or by setting up the environment to encourage their child to initiate. Further, this 
provides evidence in support of the fundamental importance of self-initiations in children with 
ASD (Buggey, Hoomes, Sherberger, & Williams, 2011; Koegel, Carter, & Koegal, 2003; 
Shabani et al., 2002).  
In examining what factors increased the likelihood of ETE, the findings of the current 
study indicate that parent initiations played a strong role in increasing the likelihood of ETE. 
This outcome could be explained by one of two theories. The first theory is that parents may 
have a more dominant role in establishing transactional engagement at this age. Past research 
implicates parents as the more experienced actor in the parent-child dyad, with this experience 
displayed through modeling language and play behaviors (Gillett & LeBlanc, 2007; Laurent, 
Prizant, & Gorman, 2018; Stoner, Meadan, & Angell, 2013), and potentially more skills to 
initiate engagement. The other theory relates to the classification of a parent initiated ETE being 
“easier” to attain than a child initiated ETE. In the classification of a parent initiated ETE, the 
child only needed one response behavior to complete an ETE. In contrast, if the child initiated 
and the parent responded, to be considered an ETE, the child would have had to respond to the 
parent, resulting in two child behaviors. It could be the case that parent initiations increased the 
likelihood of ETE because the child only had to have one response behavior, not two. 
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Look and touch initiation behaviors did not appear to have a differential effect on ETE. 
This is surprising considering past research on infant clarity of cues, which suggests that 
touching an object is a clearer cue to a partner in comparison to looking at an object (Dunst, 
1985; Rogers, 1988; Yoder, 1987; Yoder, Warren, Kim, Gazdag, & Center, 1994), and a clear 
cue is thought to be a bid for engagement. One reason to explain the lack of effect of type of 
behavior on ETE lies in the coding definition. In the coding definition, look behaviors could 
encompassed communication acts (i.e., vocalizations, verbalizations and/or gestures). It could be 
that combining look and communication initiating behaviors did not provide a clear picture of 
their impact on ETE in relation to touch initiating behaviors. It could be the case that touch 
behaviors may have had a stronger effect than look behaviors, but it may not have been detected 
since look behaviors could be combined with communication behaviors. Consideration was also 
given to external factors that could have impacted the results of look and touch initiation 
behaviors not affecting ETE. For example, the lab setting in being presented with new toys may 
have led to touching behaviors that served as a function of exploration of new toys rather than a 
function of bid/indication for engagement. Thus, a child/parent could have touched several toys 
before settling on the one toy where the touch led to an ETE. Additionally, it could be the case 
that, despite the efforts to develop clear coding definitions to measure initiations of engagement, 
the TEC codes missed out on some intentional acts of initiating engagement. For example, if a 
child looked at a ball, while touching a train, and the parent responded, “Let’s play with the 
train”, the child initiation would have been credited with a touch code because the parent 
responded to what the child touched. However, the child’s look to the ball could have been an 
intentional bid for engagement to play with the ball, but the ball was out of reach. In this case, 
the coding procedures were followed accurately, but the child’s intention of engagement at that 
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moment may have been missed. Thus, the missed intentions may have also impacted the results 
of look and touch initiation behaviors not affecting ETE.  
The presence of miscues added an intriguing dimension to parent-child engagement. In 
the study sample, children displayed a higher mean proportion of miscues in comparison to their 
parents. This finding supported past research in that children with disabilities have a difficult 
time providing clear cues to partners (Yoder, 1987). In considering the possible effects of 
miscues on later child outcomes, there was mixed evidence suggesting that miscues may be an 
early indicator of ASD. Although the proportion of miscues in a dyad did not predict ASD, 
children with a high count of miscues early had a higher likelihood of ASD diagnosis at 2-years-
old. The difference in results between the proportion and counts may be due to how the 
proportions were calculated only from codable intervals. The range of uncodable intervals varied 
widely per dyad (i.e., range of 3-36), resulting in the denominator of miscue proportions (i.e., 
codable intervals) being highly variable. Although it is unclear what caused the high variability 
in uncodable intervals across participants, it resulted in the distributions of proportions being 
different from the distributions of the counts.  Thus, analyzing the counts of the miscues may 
have been a more representative exploration of miscues since the counts represented the actual 
frequency of miscues. The finding that children with a high count of miscues early had a higher 
likelihood of ASD diagnosis at age two supports Wan et al. (2013) in that early atypical dyadic 
patterns may signal early ASD disturbances. Specifically, the miscues may be signaling the 
child’s early limitations in responding to their parents. Further research is needed to fully 
examine the context and function of miscues for both children and parents, as well as how child 
miscues may be related to later child outcomes.  
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Given the possibility that the wide range of uncodable intervals impacted the 
denominator for the proportions of miscues, the same notion extends to the proportions of ETE, 
IR and I, particularly in its analysis with ASD at age 2. Although the proportions of ETE, IR, and 
I had no discernable effect on the likelihood of an ASD diagnosis, it could be the case that using 
the counts of ETE, IR and I would provide a more accurate indicator of the levels of engagement 
given the high variability of uncodable intervals. Therefore, in future extensions of this research, 
efforts will be made to either ensure less variability in uncodable segments or the use of the 
counts of coded behaviors in analyses.  
Limitations  
Although this study contributes to the body of knowledge by outlining a novel approach 
in assessing parent-child engagement, there were several issues that arose during the course of 
the study that resulted in limitations of the project. First, it was originally thought that using 
interval coding was the best method to capture three turn-taking behaviors occurring close 
together, and that 7.5 second intervals was enough time to allow for three turn-taking behaviors 
to occur. However, the structure of the interval coding resulted in lost data, where either more 
than three turn-taking behaviors occurred in a 7.5 second interval, or where turn-taking behaviors 
spanned across intervals. In both situations, a portion of the data were not coded, resulting in lost 
data. Behaviors were only coded if they occurred within the defined 7.5 second interval, and only 
the first three related turn-taking actions in an interval were coded. Also, within interval coding, 
it may have been the case that the initiating behavior in an interval was a continuation of 
engagement happening in a previous interval, resulting in the behaviors being coded incorrectly. 
It is for these reasons that the use of interval coding may have impacted the validity of findings 
from this study. In reconsidering the methods, continuous coding would have been a more 
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appropriate method of measuring behaviors, where each behavior would have been coded and 
data would not have been lost.  
Second, the coding definitions in the TEC may not have labeled each behavior 
appropriately. For example, as described earlier, communication initiations were assigned a look 
code. Additionally, when physical play, communication and both physical play and 
communication were coded, it was implied that the child/parent was also looking at what they 
were playing with/ communicating about. However, there were cases when the child/parent was 
looking at something different than what they were touching or talking about, and in this case, 
what they were looking at may have been an intention of engagement that was not coded. 
Another issue that arose with coding was that miscues were not defined prior to coding. Rather, 
the researcher had to go back through the videos and review each miscue to try to gain an 
understanding of its occurrence. Ideally, all behavior types would be classified and defined prior 
to coding (Yoder, et al., 2018). In future studies, the TEC will be modified to address these 
coding issues to better reflect the behaviors that occurred. 
Third, the data set for the additional analyses did not include ADOS scores for all 30 
participants. Scores from 3 participants were missing in the sample, and it is unclear if the data 
were missing at random, completely missing at random or not random at all.  
The limitations presented were all “lessons learned” that will be addressed in future 
extensions of this research.  
Conclusion 
Using transactions as a framework for micro-level measurement of the engagement 
between parents and their infants at risk for ASD has proven promising. Through this study, the 
reciprocal discrete behaviors of parents and their children at-risk for ASD were documented, as 
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well as salient characteristics of their behaviors. The findings indicate that parents are responding 
to their children and that children are responding to their parent’s initiating engagement 
behavior. Further, the engagement types derived from the discrete behaviors show promising 
evidence in predicting later ASD diagnosis. Future directions include, expanding the TEC to 
measure the length of transactional engagement in the number of turns, improving on the 
identification of miscues, and adding a communication code as an initiating behavior. This study 
took the first steps in gaining a comprehensive understanding of successful exchanges between a 





CHAPTER 3: MEASURING PARENT-CHILD TRANSACTIONS FOR EARLY 
IDENTIFICATION OF YOUNG CHILDREN WITH AUTISM SPECTRUM DISORDER 
Introduction 
Autism spectrum disorder (ASD) is a pervasive neurodevelopmental disorder 
characterized by impairments in social communication and engagement, and restricted, repetitive 
patterns of behavior, interests, or activities (American Psychiatric Association, 2013). 
Characteristics of the disorder can be seen in the first year of life (Baranek, 1999; Baron-Cohen 
et al., 1996; Lord, 1995; Werner et al., & 2000), specifically as early as 6-months old (Saint-
Georges et al., 2011; Zwaigenbaum et al., 2005). It has been argued, and widely accepted, that 
identification of ASD, or risk for ASD, should be made early in the developmental period (age 
18-months and younger) to allow children to access intervention as soon as possible and to take 
advantage of brain plasticity in early sensitive periods to potentially modify abnormalities in 
brain circuitry (Dawson, 2008; Zwaigenbaum, Bryson, & Garon, 2013). However, the average 
age of ASD diagnosis is not until age 3 to 4 years old (Baio, 2014; Christensen et al., 2016; Jo et 
al., 2015). This is in spite of the American Academy of Pediatrics recommendation that 
surveillance should occur at all pediatric visits, with specific ASD screening at both 18 and 24 
months (Dosreis, Weiner, Johnson, & Newschaffer, 2006). One of the reasons for this 
identification age gap is the hesitancy primary care providers have surrounding identifying ASD 
at an early age. These hesitancies include professionals’ uncertainty about the sensitivity and 
specificity of screening tools (Barbaro & Dissanayake, 2009; Crais et al., 2014) and the 
possibility that ASD symptoms may change as the child ages (Zuckerman, Lindly, & Sinche, 
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2015). Such uncertainties may drive professionals to look for multiple sources of evidence to 
confirm the presence of ASD.  
In an effort to provide corroborating evidence to support a suspected ASD profile, a brief 
direct observation of the child, specifically during parent-child engagement, may provide a 
clearer picture of the child’s skills and impairments. Examining early parent-child engagement 
may also provide a more comprehensive understanding of the development of ASD (Dawson, 
2008; Wallace & Rogers, 2010; Wan et al., 2013) since several early behaviors of ASD can be 
identified when a child is engaging with their parent (Baranek, 1999). For example, 6-month-old 
infants who had a later diagnosis of ASD demonstrated lower infant-initiated social orientation 
to their parents (Saint-Georges et al., 2011). Additionally, Osterling and Dawson (1994) found 
that decreased looking at the face of another person, showing, pointing, and failing to orient to 
name classified 91% of infants at 12-months of age who were later diagnosed with ASD. 
Further, social markers that distinguish 12-month-old infants with ASD from those who are 
typically developing include decreased joint attention, social engagement, social anticipation, 
eye contact and response to name (Dawson, Webb, Carver, Panagiotides, & McPartland, 2004; 
Maestro et al., 2006; Werner et al., 2000). One study showed that the context of parent-child 
engagement to assess for ASD risk may be more sensitive to early atypical behavior in 
comparison to structured measures used in unfamiliar contexts (Wan et al., 2013). Specifically, 
infant’s lower dyadic mutuality with parents at 12-months, predicted a later ASD diagnosis at 
age 3-years in at-risk siblings, whereas ASD-related behavioral atypicalities, as rated by the 
Autism Observation Scale for Infants (AOSI; Bryson & Zwaigenbaum, 2014) at 6 and 12 
months, did not predict ASD diagnosis at 3-years (Wan et al., 2013).  
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The aforementioned studies add to the growing evidence supporting the use of parent-
child engagement to assess for ASD at an early age. Uzonyi, Crais, Baranek, and Watson (2019) 
support the use of transactions to measure the discrete reciprocal behaviors in parent-child 
engagement. Using transactions to examine parent-child engagement allows for the opportunity 
to see behavioral characteristics of each social partner, as well as their bidirectional influence. 
Further, Uzonyi et al. (2019) demonstrated that transactions consider the attentional focus of the 
dyad, the discourse function of each turn (i.e., initiation and response), the clarity of cues 
provided by each partner (i.e., look, touch, communication) and the presence of miscues (i.e., 
partner passively observing without providing a physical or communicative indication to the 
other partner). Additionally, results indicated that transactions were more likely to occur when 
engagement was initiated by a parent, and that the count of child miscues within transactions was 
associated with later diagnostic symptoms of ASD in the child. 
The results of Uzonyi et al. (2019) highlight the importance of considering who drives 
engagement as well as the role of cues, specifically clarity of cues, within the engagement. How 
sensitive a parent is to their child’s cues is affected by the parent’s ability to read and understand 
their child’s behaviors, yet a child’s ability to produce clear cues is influenced by the child’s 
skills in adaptive behavior (Huber, 1991). Since it is more difficult for children with disabilities 
to provide clear cues (Rogers, 1988; Yoder, 1987), parents of children with disabilities may in 
turn have difficulty reading and responding to their child’s cues. Considering that children with 
ASD have deficits in engagement (American Psychiatric Association, 2013), they are likely to 
demonstrate cues that are less clear when engaging with their parents, and the lack of clarity of 
cue should be apparent when looking at the transactions between the dyad. Unfortunately, 
children who have difficulty demonstrating cues may also have difficulty responding to their 
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parent’s cues. This may be a result of the fact that the cues are not clear enough for them to read 
and understand or the children are not aware of the cue because of their social deficits. Either 
way, children with ASD may require more clarity in cues or multi-modal cues (i.e., touching an 
object while talking about the object [Tamis-LeMonda, Kuchirko, & Tafuro, 2013]), to be able to 
read and understand cues within transactions. Further, it is likely that the length of a transaction 
(i.e., the number of turns) is impacted by the presence of ASD, because children with ASD may 
already show signs of disengagement by the end of the first year of life (Campbell et al., 2015), 
which may hinder sustained parent-child engagement. These characteristics of transactions, 
along with others, show potential in offering a detailed view of atypical engagement associated 
with ASD; however, the core characteristics of transactions at the moment-to-moment level are 
still relatively unknown. 
Purpose 
The purpose of this study was to further explore the salient characteristics of transactions 
within parent-child engagement and to investigate relationships between these salient 
characteristics and future diagnosis of ASD. The study had the following aims: 
Aim 1. Examine if the actor (i.e., parent or child) and type of initiating cue (i.e., look 
only, touch, communication, both communication and touch) impacted the length of transaction 
(i.e., number of turns). Given that parent initiations had a higher likelihood of establishing 
transactions (Uzonyi et al., 2019) and that parents are the more experienced partner with the 
ability to integrate learned styles and past experiences into their behaviors (Spiker et al., 2002), it 
was hypothesized that transactions initiated by a parent would be longer in length in comparison 
to transactions initiated by children. Furthermore, the concept of clarity of cue (Dunst, 1985; 
Rogers, 1988; Yoder, 1987), and multi-modal cues (Tamis-LeMonda et al., 2013) prompted the 
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hypothesis that transactions initiated with combined communication and touch cues would be 
longer in length in comparison to transactions initiated with communication cues, touch cues, or 
look only cues for both parent and child-initiated transactions.  
Aim 2. Determine if there are differences in the proportion of miscues among parents and 
children. Given that children in Uzonyi et al. (2019) had a higher proportion of miscues than 
their parents, albeit a non-significant difference, it was hypothesized that children in this sample 
would also have a greater proportion of miscues than parents.  
Aim 3. Determine if the length of parent and child-initiated transactions and proportion 
of child miscues at 1-year of age are predictive of ASD diagnosis at preschool age. Given that 
children with ASD demonstrate impairments in engagement (American Psychiatric Association, 
2013) and that children with ASD may already show signs of disengagement by the end of the 
first year of life (Campbell et al., 2015), it was hypothesized that shorter transaction length and 
higher proportions of child miscues at 1-year of age would be associated with an ASD diagnosis 
at preschool age.   
Methods 
Research Design  
This study used extant data obtained from the Early Development Project-2 (EDP-2) at 
the University of North Carolina-Chapel Hill (PIs: Linda Watson and Elizabeth Crais, 
R324A100305, Institute of Education Sciences, U.S. Department of Education, Efficacy of a 
Parent-Mediated Intervention for One-Year-Olds at-Risk for ASD, 7/1/2010 - 6/31/2014). The 
EDP-2 data set was ideal for the current study for three primary reasons: (1) all infants in EPD-2 
met criteria for being “at-risk” for ASD based on a sensitive and reliable screening tool used at 
12-months of age; (2) accompanying outcome measures at preschool age were completed for 
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participants; and (3) parent-infant engagement was video recorded between 13 and 16 months of 
age in a lab setting with standardized toys.   
EDP-2 Participants and Study Procedures 
Families were recruited to the original study through the North Carolina birth certificate 
registry by mailing out the First Year Inventory version 2.0 ([FYIv2.0], Baranek, Watson, Crais, 
& Reznick, 2003) to parents of 1-year-old children. The FYIv2.0 is a parent report screening tool 
that assesses social-communication and sensory-regulation, which are two domains of early 
symptoms associated with ASD risk (Reznick, Baranek, Reavis, Watson, & Crais, 2007; Turner-
Brown, Baranek, Reznick, Watson, & Crais, 2013). Infants were determined to be “at-risk” if 
they met dual cut-off criteria with scores of ≥ 94th percentile in the social-communication 
domain and ≥ 88th percentile in the sensory-regulatory domain. A total of 280 children met the 
dual cut-off criteria for being “at-risk” of the 8,429 returned FYIs. Of these “at-risk” children, 87 
participated in the EDP-2 study with a parent. Families with last names of Hispanic origin were 
not included in FYI mailings based on the large proportion in the catchment area who were 
predominantly Spanish-speaking, and families of identified children who spoke English less than 
50% of the time at home were excluded from the original study due to the lack of validated 
instruments and translation of the intervention materials into languages other than English. IRB 
approval of the study and consent for all participants were obtained in the EDP-2 study. 
 Per the procedures of the EDP-2 study, all participants were assessed and then 
randomized into two groups. One group was assigned to participate in an experimental 
intervention called Adapted Responsive Teaching (ART). The other group was a control group 
that was referred to community early intervention services based on parent concerns or 
assessment results suggesting eligibility, and monitored by project staff monthly. Families in the 
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ART group were also referred to community early intervention services when warranted, and 
families in each group pursued community early intervention services in equal proportions. The 
ART intervention group consisted of 45 parent-child dyads and the control group consisted of 42 
parent-child dyads. Children in the study were 12-months old when the FYIv2.0 was completed. 
Assessments were given at three time points (pre- and post- the intervention and monitoring time 
period, and follow-up). Children were 13 to 16 months during Time 1 assessments and 20 to 24 
months for Time 2 assessments. Follow-up assessments of a subset of the children occurred at 
preschool age which ranged from 35 to 70 months old. The Autism Diagnostic Observation 
Schedule ([ADOS] Lord et al., 2012), was given at Times 2 and 3, with several other measures 
given at all three timepoints. The ADOS Calibrated Severity Scores ([ADOS CSS] Gotham, 
Pickles, & Lord, 2009; Shumway et al., 2012) were also calculated as part of the follow-up 
preschool measures as an indicator of ASD severity. 
Ten-minute videos were recorded of parents and their children engaging in “free-play” 
sessions with standardized toys at all three time points. These sessions were recorded at all three 
time points in a lab setting. In an effort to promote naturalistic play, parents were asked to play 
with their child as they typically would at home, and researchers were not present in the 
playroom at the time of the recording.  
Current Study Participants and Procedures 
Of the 87 parent-child free-play videos taken at time 1, there was a follow-up ADOS CSS 
score at preschool age for 45 children. Of these 45 videos, 30 were randomly selected for the 
current study. The video selection included children in both the ART intervention and 
monitoring group, and only 30 videos were selected due to feasibility of resources. 
Demographics of the participants are presented in Table 9. Note that there were no significant 
42 
 
differences in age at Time 1 between the children in the larger EDP-2 study and those randomly 
selected for inclusion for use in the current study, and there were not significant differences in 
age when the ADOS was completed. There were also no significant differences in the proportion 
of boys across the two studies, but there were significant differences in racial composition with 
significantly more children identified as White and significantly fewer children identified as 
African-American in the current sample than the larger study.  
Table 9 
Demographic characteristics of participants in EDP-2 and current study  
 EDP-2 Current Study p 
Chronological Age in Months   






t(85) = -0.17, 
p = .86 






t(55) = -1.94, 
p = .06 
Sex   
Boys 60/87  (68.97%) 19/30 (63.33%) 
X2(1, N = 87) = .68, 
p = .41 
Race   
White 60/87 (68.97%) 26/30 (86.66%) 
X2(2, N = 87) = 8.75, 









Coding Development  
The Transactional Engagement Coding- Extended (TEC-E) is an extension of the 
microanalytic coding system previously used to measure the initiation of transactional 
engagement in a subset of the EDP-2 children (Uzonyi et al., 2019). Both schemes were adapted 
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from the Partial Interval Time Sampling of Adaptive Strategies for the Useful Speech Project 
(Yoder et al., 2010). 
The TEC-E (see Appendix B) is a discrete coding system developed to measure the 
transactions between a parent and child while engaging with each other. The TEC-E goes beyond 
this by capturing the onset and offset of a transaction, the actor (i.e., parent or child), the 
discourse function of each turn (i.e., initiation, response, miscue, redirection), and the clarity of 
the cue given within the turn along a four-point cue scale (i.e., look only, touch, communication , 
both communication and touch). It also captures the length of transaction in number of turns (i.e., 
0, 1, 2, 3, 4, 5…+) and a bivariate judgment of the overall quality of transaction (i.e., rich, 
lacking). Consistent with the transactional perspective, behaviors are coded when the dyad has a 
joint referent and their engagement schema changes as a result of the behaviors of each partner. 
Coding Procedures 
Trained coders used a systematic coding scheme, developed by the lead researcher, to 
code for transactions in the videos. Each 10-minute video was coded in its entirety to allow for as 
much observational data as possible (Yoder et al., 2018). Videos were coded on a single pass to 
capture the dyad interacting as a unit and ensure that behaviors were related to the same topic; 
however, coders were able to watch each video multiple times to apply the coding scheme. 
Videos were coded on ProcoderDV™ (Tapp, 2003) software using continuous timed event 
coding. Continuous timed event coding was selected over interval coding to capture the length of 
transactions without separating behaviors by intervals. ProcoderDV™’s partner program 
MOOSES (Tapp, 2007) was used to calculate counts and proportions and generate discrepancy 
lists to calculate reliability.  
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At the completion of the coding, the counts and proportions were used in statistical 
models to answer the study aims. The ADOS CSS were used in analyses to represent ASD 
diagnosis because evidence suggests that ADOS CSS is a more valid and stable indicator of ASD 
symptom severity than the ADOS raw total score (Gotham et al., 2009; Shumway et al., 2012).  
As illustrated in Figure 5, the coders followed eight steps when watching the videos: (1) 
identified and marked the onset of the transaction; (2) coded the actor of each turn; (3) coded the 
discourse function of each turn; (4) coded the clarity of cue of each turn; (5) repeated steps 2-4 
for subsequent turns in each transaction in relation to the joint referent (i.e., the focus of shared 
attention or interest of both the child and parent including toys, snack items, parent or child) and 
changed schema (i.e., perception of the schema of engagement changing by the behaviors of 
each partner); (6) identified and marked the offset of the transaction; (7) determined the length of 
transaction in number of turns; (8) determined and coded the overall quality of the transaction.  
Brief descriptions of codes are presented in Table 10. 
 If at any time either actor displayed behaviors that were deemed “not codable” according 
to the TEC-E manual, the coder marked “not codable”. Out of the 30 videos, 27 videos had 
similar time durations of “not codable” segments which accounted for no more than 1 minute of 





Figure 5. Coding flowchart for the TEC-E. 
Table 10 
Codes for discourse function of turn and clarity of cue in TEC-E 
Discourse Function of Turn Clarity of Cue in Initiations and Responses 
Initiation: An act that begins a new topic or does 
not follow a partner’s act. A joint referent must be 
established with an initiation. 
Look only: The action of looking at an object or 
person for at least 1 second. A look only should be 
coded if it is truly the only thing signaling active 
participation. Looking is inferred by the direction 
the nose is pointing. 
 
Response: An act pertaining to an established 
joint referent that follows the other partner’s act 
within 3 seconds.  
 
Touch: The action of physically touching or 
attempting to physically touch an object with 
one’s hand or fingers for at least 1 second. 
Passively holding an object without moving one’s 
hand over the object or without moving the object 
in a way that does not seem purposeful is not 
coded as a touch. 
Miscue: A form of non-response where one 
partner is passively observing for 3 or more 
seconds (after the behavior of the pervious 
partner) but is not acting on the joint referent or 
communicating with the other partner.  
Communication: A word, vocalization, gesture, 
or sign used by a partner that references the joint 
referent or is directed towards an object or partner 
as judged by the direction their nose is pointing. 
Redirection: An act where the partner responds 
by changing the attention away from the 
established joint referent. 
Both Communication and Touch: A cue that has 
both the properties of a communication and touch 
cue that are demonstrated at the same time.  
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All codes were mutually exclusive. In regard to clarity of cue, it was implied that when 
touch was coded, that the child/parent was also looking at what they were touching. In some 
cases, a child/parent was looking at something different than what they were touching. If this 
was the case, credit was given to the behavior that was establishing a joint referent or continuing 
with a joint referent. Similarly, when communication was coded it was implied that the 
child/parent was also looking at what they were communicating about. If a child/parent was 
looking at something different than what they were communicating about, then credit was given 
to the behavior that was establishing a joint referent or continuing with a joint referent. 
Regarding discourse function of turn, the term miscue was used because the partner 
missed the opportunity to provide a behavior cue to the other partner. A miscue code may or may 
not end a transaction. For example, a miscue can occur, but it may be repaired by a skillful actor 
(most likely the parent) for the transaction to continue. On the other hand, a miscue can indicate 
the end of a transaction where repetitive miscues reflect the actor’s lack of involvement. 
Specifically, if two miscues occur in succession by the same actor, then the transaction is ended. 
Further details and specific coding circumstances are presented in Appendix B. 
Reliability and Validity 
Reliability. The research assistant (RA) was trained with methods outlined in Yoder et 
al. (2018), and reliability was established between the main coder and RA on practice videos 
prior to coding for the study. Reliability was calculated between the two coders at the behavior 
level using intra-class correlation (ICC). Calculations of ICC incorporate the magnitude of the 
disagreement between two coders (Hallgren, 2012). To accomplish this, the MOOSES (Tapp, 
2007) software was used to create discrepancy lists (with a timing range of 1 second on either 
side of behavior) and count lists. These lists were then analyzed to determine ICC using Stata 
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(StataCorp, 2015). Following the methods of Hallgren (2012), ICC was calculated using a two-
way mixed-effects absolute agreement model. ICC values between 0.60 and 0.74 are considered 
good, and values between 0.75 and 1.0 are considered excellent (Cicchetti, 1994). The average 
reliability for training was ICC = 0.83. Reliability coding was conducted periodically during the 
study with both coders using videos that were selected using a random number generator. The 
RA was blind to the videos selected to complete reliability analysis. The average reliability for 
20% of study videos was ICC = 0.89. 
Validity. Content and construct validity were addressed during the development of the 
coding system as described in Yoder et al. (2018). In the proposed study, the code content was 
based on the work of Yoder et al. (2010) and the definition of transactions was derived from the 
foundational work regarding the transactional model of development (Fogel, 2009; Sameroff, 
1975, 1987, 2009; Sameroff & Mackenzie, 2003). The first adaptation of the system (TEC) was 
effective in capturing the establishment (i.e., onset) of transactions (Uzonyi et al., 2019). Thus, 
when creating the TEC-E, construct validity was maximized through the use of definitions and 
examples from the aforementioned research and theory to represent the components necessary to 
measure transactions.     
Results 
The current study used the TEC-E to measure transactions between parents and their 
young children at-risk for ASD. The aims explored the salient characteristics of transactions and 
if the presence or absence of key characteristics were predictive of an ASD diagnosis at 
preschool age. Results are presented for all study aims. Additional analyses were conducted to 
explore moderator variables.  Table 11 and Table 12 provide general transaction characteristics 





Transaction characteristics per 10-minute videos in the sample 
 M SD Min Max 
Child initiations 10.00 4.72 4 20 
Parent initiations 8.00 4.97 1 24 
Child responses 146.00 35.43 70 233 
Parent responses 145.00 35.42 72 221 
Child miscues 2.00 2.97 0 12 
Parent miscues 8.00 8.48 0 28 
Child redirections 29.00 19.40 0 96 
Parent redirections 21.00 16.51 2 80 
Rich quality rating 9.00 4.21 0 17 
Lacking quality rating 8.00 5.25 0 22 
Transactions per dyad 16.00 4.85 7 27 




Transaction initiations by cue type per 10-minute videos in the sample 
 M SD Min Max 
Child look 1.00 0.93 0 4 
Parent look 0.00 0 0 0 
Child touch 7.00 4.46 1 16 
Parent touch 2.00 2.33 0 9 
Child communication 1.00 1.16 0 4 
Parent communication 1.00 0.78 0 3 
Child both communication & touch 2.00 2.11 0 6 





 The first aim of the study was to examine if the actor (i.e., parent or child) and type of 
initiating cue impacted the length of transaction (i.e., number of turns). A series of three negative 
binomial regression models were used in these analyses because the data were classified as count 
data. The dependent variable in all three models was the length of transaction (i.e., number of 
turns). The independent variable in the first model was the actor (i.e., parent and child). The 
independent variable in the second model was the type of initiating cue on a four-point cue scale 
(i.e., look only, touch, communication, both communication and touch) for parent-initiated 
transactions, and the independent variable in the third model was the type of initiating cue for 
child-initiated transactions. When the standard errors were plotted, the points indicated a pattern 
of heteroscedasticity, meaning there was variance in the error terms across the variables. To 
correct for this variance, the robust standard errors were used in the estimation of the model. 
Additionally, the model clustered the data by participant to account for the data points being 
correlated in repeated measures. 
 As reported in Table 13, the regression models described showed that neither the parent 
nor child as the actor had a statistically significant effect on the length of transaction (p = 0.821). 
The type of initiating cue for parents did not affect the length of transaction (p = 0.678), yet for 
children, the length of transaction increased as children used initiating cues on the lower end of 
the four-point cue scale (p = 0.026). When the regression model disaggregated the cue scale into 
its component parts (i.e., look only, touch, communication, both communication and touch), 
results showed that length of transaction for children increased specifically when children 






Regression analysis of transaction length on actor and type of initiating cue 
Variables β Robust Std. Err. p 
 























Note. *p < .05., **p < .01., ***p < .001. 
 
Aim 2 
 The second aim of the study examined if the proportion of miscues differed between 
parents and their children. The proportion of miscues, means, and standard deviations for both 
children and parents were calculated and compared. The proportion of child miscues was 
calculated using the count of parent responses and initiations followed by child miscue divided 
by all parent responses and initiations. The proportion of parent miscues was calculated using the 
count of child responses and initiations followed by parent miscue divided by all child responses 
and initiations. Within the sample, parents displayed a higher mean proportion of miscues (M = 
0.054, SD = 0.010), than their children (M = 0.011, SD = 0.004), with a statistically significant 
difference indicated by a paired t-test (t(29) = -3.8, p = 0.001). Additionally, parents displayed a 


































1 1 0.006 16 5 0.038 1 2 0.011 16 2 0.017 
2 0 0 17 0 0 2 3 0.013 17 2 0.012 
3 0 0 18 1 0.007 3 0 0 18 8 0.052 
4 0 0 19 0 0 4 5 0.030 19 23 0.132 
5 0 0 20 0 0 5 23 0.132 20 15 0.114 
6 0 0 21 1 0.006 6 3 0.021 21 4 0.023 
7 0 0 22 0 0 7 4 0.035 22 19 0.106 
8 0 0 23 6 0.034 8 5 0.028 23 3 0.018 
9 0 0 24 9 0.078 9 1 0.006 24 1 0.001 
10 0 0 25 0 0 10 28 0.167 25 4 0.048 
11 3 0.016 26 0 0 11 15 0.081 26 6 0.034 
12 0 0 27 1 0.007 12 0 0 27 8 0.062 
13 0 0 28 2 0.021 13 9 0.095 28 23 0.200 
14 12 0.064 29 0 0 14 3 0.018 29 0 0 
15 5 0.037 30 2 0.013 15 22 0.141 30 3 0.019 
 
Aim 3   
The third aim examined the effect of transaction length and child miscues at 1-year of age 
on diagnosis of ASD at preschool age. In all statistical models, the length of transaction was 
represented by its median and the child miscues were represented by proportion. The median, 
rather than the mean, was used to characterize transaction length to limit the effect of outliers. 
Several probit and ordered probit regression models were used to determine if the median 
length of transaction at 1-year of age was predictive of ASD diagnosis at preschool age. Probit 
models were used when dependent variables were binary and ordered probit models were used 
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when the dependent variables were ordered in a scale. Upon visual inspection of the data, the 
median transaction length data were skewed to the right. Thus, a log transformation of the 
median transaction length data was used to construct the data more closely to a normal 
distribution. Heteroscedasticity was again found in the plotted standard errors; thus, the robust 
standard errors were used in the estimation of the all models. All models accounted for group 
effects by including intervention/monitoring group assignments.  
In the first model, ordered probit was used to determine if the median length of 
transaction at 1-year of age was predictive of an ASD diagnosis at preschool age. The 
independent variable was the logged median transaction length at 1-year of age and the 
dependent variable was the ADOS CSS at preschool age. In the initial model for ADOS CSS 
with the full 1-10 severity score range, the cut point that was statistically meaningful was from 5 
and up (AIC = 125). Thus, in the second ordered probit model the cut points were collapsed 
using the Gotham et al. (2009) classifications where 1 – 3 = non-spectrum, 4 - 5 = spectrum, and 
6 - 10 = autism (AIC = 54). In the third model (a probit model), the classifications were further 
collapsed into two categories of autism (6 and above) and not autism (below 6) and this was the 
best model fit (AIC = 35). The results for the third model are presented in Table 15. Results 
show that the median length of transaction at 1-year of age was not predictive of having ASD at 
preschool age (p = 0.582). 
The same methods of model selection were used to determine if the proportion of child 
miscues at 1-year of age was predictive of ASD at preschool age. The independent variable in 
the final probit model was the proportion of child miscues at 1-year of age and the dependent 
variable was the collapsed binary ADOS CSS at preschool age. As reported in Table 15, the 
proportion of child miscues were calculated by the count of parent initiations and parent 
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responses followed by child miscue divided by all parent initiations and parent responses. 
Results showed that the proportion of child miscues at 1-year of age did not predict ASD 
diagnosis at preschool age (p = 0.204).  Further, the count of child miscues was also analyzed 
using the same model and the results were also statistically insignificant (p = 0.213).  
Table 15 
 
Regression analysis of ADOS CSS on median length of transaction and proportion of child 
miscues 
Variables β Robust Std. Err. p 
 















Note. *p < .05., **p < .01., ***p < .001. 
 
Post hoc Analyses 
 Given the null results of Aim 3, further analyses were conducted to examine moderator 
variables available to the researcher (i.e., child sex, child race, parent education) and the variance 
of transaction length (i.e., the standard deviation) within the same final probit model outlined in 
Aim 3. There were no moderating effects of child race or parent education; however, when using 
an interaction between sex and the logged median length of transaction, results (see Table 16) 
showed that the median length of transaction was an indicator for ASD in girls, where longer 
median length of transaction at 1-year of age was associated with an ASD diagnosis in girls at 
preschool age (p = 0.054). When considering sex with the variance of transaction length, girls 
had higher variance of transaction length at 1-year old (M = 14.9, SD = 8.937) than boys (M = 
8.4, SD = 3.744). Further, in doing an interaction between sex and the logged standard deviation 
54 
 
of transaction length (see Table 17), results showed that girls with high variance of transaction 
length at 1-year of age, had a lower likelihood of having ASD at preschool age (p = 0.012).   
Table 16 
 
Effect of logged median length of transaction on ADOS CSS by child sex 





















Effect of logged standard deviation of transaction length on ADOS CSS by child sex 

















Note. *p < .05., **p < .01., ***p < .001. 
 
 Additionally, further analysis was conducted to examine the effect of quality of 
transactions at 1-year of age on diagnosis of ASD at preschool age within the same final probit 
model outlined in Aim 3. Results indicated that quality of transactions had no statistically 
significant effect on ASD diagnosis at preschool age (p = 0.430). It should be noted that the 
quality rating of transaction was highly variable among the two coders implementing the TEC-E 
(i.e., ICC = 0.61 to 1.0), whereas there was less variability in other codes between the two coders 
(i.e., ICC = 0.86 to 0.96). There was likely high variability of the transaction quality rating due to 
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the subjective nature of the quality codes in comparison to the other codes which were more 
objective.  
Discussion 
The results of this study further elucidate the salient characteristics of transactions in a 
sample of young children at-risk of ASD and provide support for using the context of parent-
child engagement to identify potential early indicators of ASD. Although several of the initial 
hypothesis were not supported, the results led to important findings that may have clinical and 
diagnostic implications for this population.  
It was initially believed that a parent-initiated transaction would result in longer 
transactions in comparison to when a child-initiated. This was based on the knowledge that 
parents have more experience as communication partners which allows them to integrate learned 
styles and past experiences into their transactions (Spiker et al., 2002). The study’s results did 
not support this hypothesis. In fact, the length of transaction did not vary significantly whether it 
was initiated by parent or the child. However, the type of cue the child used to initiate the 
transaction did impact the length. Specifically, transactions were longer when a child initiated 
with a look cue. This result suggests that the actor in conjunction with the type of cue is 
important for sustained transactional engagement. Further, integrating the current results with 
Uzonyi et al. (2019) forms a more complete view of transactions where transactional engagement 
had a higher likelihood of being established when a parent initiated (in that sample), yet the 
current study suggests that sustained transactional engagement was heavily influenced by a child 
showing interest in a topic by looking. Examining these two results jointly has implications for 
treatment aimed at increasing engagement skills for children at-risk for ASD. Specifically, it may 
be especially important for parents to increase their awareness of what their child is looking at in 
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the moment and support their child in initiating engagement by responding to the child’s focus of 
attention to promote sustained engagement. Further, these results suggest that both partners play 
a role in sustaining parent-child engagement.    
Another hypothesis that was not supported was one relating to cue type. It was originally 
thought that transactions initiated with multi-modal cues (i.e., both communication and touch 
cues) would result in longer transactions. Prior research suggests that mothers typically have a 
high likelihood of using multi-modal cues with their infants, specifically by touching objects 
while talking about them (Tamis-LeMonda et al., 2013). It was hypothesized that these multi-
modal cues would be a clear indicator of interest and promote sustained engagement. However, 
this was not the case in the current study. Rather, the type of initiating cue used by parents did 
not impact the length of transaction, whereas an initiating cue of a look used by children resulted 
in longer transactions. The result of the look cue was especially surprising given past research on 
infant clarity of cues which has suggested that communicative and touch cues are likely to be 
interpreted more clearly than look cues (Dunst, 1985; Rogers, 1988; Yoder, 1987; Yoder et al., 
1994). Additionally, the coding from which the TEC and TEC-E were modified (Yoder et al., 
2010) followed this clarity of cue hierarchy.  
Given that children had a relatively high proportion of miscues in Uzonyi et al. (2019), it 
was hypothesized that children in the current study would also have a relatively high proportion 
of miscues. However, the opposite was found in the current results, where there was a 
statistically significant difference in parents having a higher proportion of miscues than their 
children. This outcome was initially striking considering that both samples were drawn from the 
same participant pool. Though, in general, both studies had relatively low proportions of miscue 
behavior in comparison to other response behaviors. The parent miscues were comparable across 
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studies, where parents displayed 8% miscue behavior in Uzonyi et al. (2019), and 5% in the 
current study. The child miscues differed across studies where children displayed 10% miscue 
behavior in Uzonyi et al., (2019) and 1% in the current study. It is highly likely that the 
differences in miscue behavior were due to the methodological differences in miscue 
measurement across studies. In Uzonyi et al., (2019), the proportion of miscues was driven by 
interval coding, where the uncodable intervals were highly variable resulting in highly variable 
codable intervals as a denominator. In the current study, the proportion of miscues was driven by 
the number of opportunities to respond to initiations and responses in continuous coding, and the 
uncodable segments were mostly similar across dyads. Further, the current study had a clearer 
understanding and refined definition of miscues within coding procedures, whereas miscues were 
a fledgling concept in Uzonyi et al. (2019). In considering the methodological differences, it is 
not surprising that there were differences in miscue behavior between the two studies.  
 Examining the effect of transaction characteristics and diagnosis of ASD at preschool age 
was a major aim of the study. The results did not support the median length of transaction or 
proportion of child miscues as being indicators of a diagnosis of ASD at preschool age in the 
overall study sample. However, post hoc analyses showed that child sex was a moderator where 
sex altered the effects of median length of transaction and variation of transaction length on ASD 
diagnosis. Specifically, girls with longer median transaction length at 1-year of age had a higher 
likelihood of having ASD at preschool age, and girls with high variance of transaction length had 
a lower likelihood of having ASD at preschool age. Given these results, it brings to question 
what behaviors the TEC-E might have been capturing for girls within the sample of children at-
risk for ASD. It could be that the longer median length of transaction for girls captured fixation 
on a topic or object, which is a characteristic that has been associated with girls with ASD. 
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Hiller, Young, and Weber (2016) found that girls with ASD were more likely to show 
obsessional interests with toys or seemingly random objects according to caregiver reports. 
Further, the high variance of transaction length could reflect children showing a wide interest 
and curiosity of topics or objects, which are characteristics typically not associated with ASD. 
Thus, it could be that for girls in this sample, high fixation on a topic or object was a sign of 
subsequent ASD diagnosis, whereas high exploration of varied topics or objects was not a sign of 
later ASD. Upon further inspection of the videos, all 3 girls who went on to have an ASD 
diagnosis displayed fixation behavior with toys. Although 3 cases are a relatively small number 
to draw conclusions for a larger sample, it highlights a potential area of early identification that 
warrants further research. Additionally, further research is needed to explore what fixations may 
represent within engagement and how they may vary by the child. For example, a child 
repeatedly manipulating a toy could represent the child showing new interest and exploration, or 
the repetitive play may represent atypical fixation behavior. Further, parent responses to fixations 
may vary depending on the child. For example, if a child is usually not interested in toys, but 
then shows an interest in a particular toy in a manner which represents fixation (i.e., repetitively 
opening and closing the door to the school bus), the parent may perceive this type of play as a 
new interest for the child and thus be particularly responsive and comment on each time the child 
opens and closes the bus door. This type of continued responsiveness would result in a 
transaction being longer in length. However, if a parent has prior experience with their child 
showing fixating behavior and recognizes when the child is fixating, (i.e., a child who typically 
fixates on spinning objects also spins the wheels of the bus), then the parent may redirect the 
child to a different toy or topic to end this fixation behavior. This example would result in a 
transaction being shorter in length, which would not be consistent with the results found in the 
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current study. Thus, further research is needed to explore fixations and their potential impact on 
transactions. Although the circumstances of the fixations should be further explored, the results 
of this study add to the growing body of research that supports using the context of parent-child 
engagement to assess for signs of ASD early in a child’s life. Where Wan et al. (2013) identified 
lower dyadic mutuality in parent-child engagement as an indicator for ASD at 3-years old, the 
current study potentially identified in 1-year old girls longer median transaction length and lower 
variance of transaction length as possible indicators of ASD at preschool age. This finding is 
especially critical given that girls are often diagnosed with ASD later in age than boys (Begeer et 
al., 2013; Giarelli et al., 2010; Hiller et al., 2016).  
 The current study results also did not support the hypothesis that child miscues were an 
early indicator of ASD. Given Campbell et al. (2015) and Uzonyi et al. (2019), it was believed 
that a higher proportion of child miscues at 1-year of age would be associated with a higher 
likelihood of ASD diagnosis at pre-school age. Although the direction of the coefficient in the 
current study supports this hypothesis, the finding was not statistically significant, and there was 
a relatively low proportion of miscue behavior in comparison to other response behaviors. It was 
anticipated that child miscues would be another social marker to distinguish infants with ASD 
from those who are typically developing, similar to decreased social interaction and social 
anticipation (Dawson et al., 2004; Maestro et al., 2006; Werner et al., 2000), yet this did not 
appear to be the case in the current study. However, it is important to remember that the children 
in the study sample all had elevated symptoms of ASD. It could be the case that there was not 
high differentiation in miscue behavior within the high-risk sample, but there may be 
differentiation between a high-risk and low risk sample. Further research is warranted to explore 




Although this study produced novel results relating to transactions, there were some 
limitations. One concern is that the current study sample was not entirely representative of the 
overall EDP-2 sample because the current study sample statistically differed by race. Further, it 
is suspected that the participants at the follow-up time point for the overall EDP-2 study were 
also not entirely representative of the full EDP-2 sample at Time 1 due to losing touch with 
lower-income families over the duration of the project. Another limitation was the small sample 
size for this type of project. Although the appropriate analyses were conducted, ideally, the 
sample size would have been doubled to adequately power the statistical models being used. 
Additionally, there was not a low-risk group to compare the effects of the variables across groups 
within each study aim. Lastly, both the overall EDP-2 sample and the current study sample 
consisted of predominantly highly educated families, with the current study sample 
disproportionately including White families relative to the overall EDP-2 sample, which was 
aligned with the racial demographics of the study catchment area. Thus, the results cannot be 
generalized to more diverse populations or lower-educated populations.  
Conclusion 
This study added further clarity to the characteristics of parent-child transactions at the 
micro-level when dyads include young children who are at-risk for ASD. The TEC-E was 
successful in capturing the length of transactions. Findings indicated that sustained engagement 
was impacted by the actor role in conjunction with initiating cue. Furthermore, transactional 
characteristics captured by the TEC-E were associated with later identification of ASD among 
girls. Specifically, longer median transaction length and lower variance of transaction length 
were early indicators of a later diagnosis of ASD in girls, where it was believed that the 
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behaviors being captured represent high fixation on topics with less ability to explore varied 
topics. Overall, the study results contribute to the body of research supporting using the context 
of parent-child engagement to assess for early indicators of ASD, specifically in girls. Future 
directions include, using the TEC-E with an expanded sample size and including low-risk infants 
within the sample to compare transaction characteristics between the two groups. Additionally, 
further studies should focus on modifying the TEC-E to include qualitative indicators such as 





CHAPTER 4: BEYOND THE CODING — IMPLICATIONS FOR EARLY 
IDENTIFICATION OF ASD AND CLINICAL INTERVENTION  
This dissertation examined transactions between parents and their young children who 
were at-risk for autism spectrum disorder (ASD). The first study examined the utility of a novel 
coding scheme to measure the behaviors present in transactions, and how transactional 
engagement is established, as well as exploring variables within transactions associated with 
later ASD symptom severity (Uzonyi et al., 2019). The second study expanded on the first study 
by measuring the length of transactions and provided some support for using transactions to help 
identify ASD in infancy (Uzonyi et al., 2020). Although both studies examined transactions, they 
differed in their coding methods and study design. This conclusion paper will first address the 
differences in the two studies and then integrate the studies to address general characteristics of 
transactions in a sample of young children at-risk for ASD and provide implications for the early 
identification of ASD, clinical intervention and assessment, and future directions in research.  
Differences Between Studies 
The first study, (Uzonyi et al., 2019), was exploratory as it was the author’s initial 
attempt to define transactions at the micro-level and determine a method to measure transactions. 
Additionally, it was the author’s first attempt at creating and implementing a coding scheme, as 
well as navigating a computerized observational measurement program. As a result, many trial 
and errors occurred which resulted in methodological shortcomings in the study. For example, in 
modifying an existing coding scheme to fit the explored definition of ETE, the author did not 
modify the scheme far enough to allow for all the possible behavior opportunities of transactions. 
Specifically, there was not an appropriate code to document whether initiations were 
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communicative in the TEC and miscues were not predefined. As another example, the author 
used a two-stage coding procedure which could have been simplified to a single stage procedure 
if the coding scheme would have included both discrete behaviors and levels of engagement. As 
mentioned previously in the limitations section of Uzonyi et al. (2019), the method of interval 
coding created quite an issue in interpreting the results of the study. It was initially thought that 
using interval coding was the best method to capture three turn-taking behaviors occurring close 
together. However, the use of interval coding resulted in lost data due to the nature of some turn-
taking behaviors spanning across intervals, or more than three turn-taking behaviors occurring in 
an interval. Of larger concern was how the coding manual was applied to address uncodable 
segments with the interval coding. In the TEC, the entire 7.5 second interval was marked 
uncodable even if one uncodable behavior (e.g., coughing) occurred for less than the 7.5 
seconds. This meant that even when three turn-taking behaviors occurred after a cough, the 
behaviors were not coded because a cough occurred within the same interval. This coding rule 
was carried over from Yoder et al. (2010), but in hindsight, the author could have modified the 
rule to only mark the individual uncodable behavior as “uncodable” rather marking an entire 
interval as “uncodable.” Further, it is possible that how these uncodable segments were coded 
contributed to the high variability in uncodable intervals among the dyads, which ultimately 
impacted the proportions calculated to address the study aims. These difficulties and hindsight 
revelations were to be expected as a researcher explores such a complex topic, especially as a 
first major research attempt. In fact, Fogel (2009) spoke to the difficulty of measuring 
transactions in summarizing several chapters of a book written on transactions. He stated: 
The authors of chapters 1-2 and 3-10 all seem to think that transactions take place in real 
time, the moment-to-moment interplay… The authors all also profess the difficulty of 
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studying that real-time process, leaving that to speculation, informal observation or to 
other investigators. (p. 273) 
Uzonyi et al. (2019) offered an example of the difficulty of studying real-time transactions, yet 
the study was ultimately a steppingstone that lead to improvements in the second study.  
The second study (Uzonyi et al., 2020) gained from the shortcomings and lessons learned 
from Uzonyi et al. (2019) and improved on the coding definitions and coding methods. For 
example, the coding definitions in the TEC-E were expanded to include more behavior options in 
initiations, clarity in identifying miscues, and only marking individual uncodable behaviors by 
their duration. Adjusting these coding definitions allowed for the coding to more accurately 
reflect the behaviors that occurred during transactions. The coding methods were also improved 
by using continuous coding rather than interval coding. By using continuous coding, fewer 
behavioral data were lost. Further, the uncodable behaviors were measured more accurately in 
the structure of continuous coding because the “uncodable” code was used just to mark an 
uncodable behavior rather than an extended section/interval where some behaviors might have 
been codable. Additionally, the proportions calculated in Uzonyi et al. (2020) were not impacted 
by the uncodable behaviors because the amount of uncodable time (i.e., approximately 1 minute) 
was similar across most dyads. Because of the aforementioned adjustments and improvements, 
the results of Uzonyi et al. (2020) are interpreted and presented with more confidence than 
Uzonyi et al. (2019).  
Although Uzonyi et al. (2020) was the more robust study of the two, further questions 
arose when interpreting the function of miscues. Despite having a more comprehensive 
definition of miscues, the coded miscues appeared to have a different function for some parents. 
In review of video data for parental miscues, many parents truly appeared to be passively 
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observing their child which resulted in a miscue code. However, with some parents, the miscue 
behavior appeared to be a function of pausing for their child to respond or giving their child time 
to respond. The function of “pause time” does not align with the miscue definition of passive 
engagement, but rather demonstrates a strategy that gives the child more time and opportunity to 
respond. On a similar note, a child factor that could have impacted child miscues was affect. In 
review of video data for child miscues, most children truly appeared to be passively observing. 
However, on occasion, the only thing to differentiate passive observation from an active look 
was the lack of affect from the child. Although there was not a specific affect measure in the 
TEC-E, affect could have played a factor in a miscue code being assigned to a behavior. Further 
investigation is needed to determine the function of miscues among parents and children, and 
better classify its potential impact within engagement.  
Because of the methodological differences between the studies, it is difficult to fully 
compare the results across the studies. For example, the use of interval coding in Uzonyi et al. 
(2019) restricted the opportunities to show behaviors during timed intervals, whereas Uzonyi et 
al. (2020) had more opportunities to show behaviors without the restriction of intervals. For this 
reason, the two data sets are not entirely compatible when trying to compare the results of coded 
behaviors. One prominent example of the difficulty is in comparing results of miscue data. In 
Uzonyi et al. (2019), the proportion of miscues was driven by codable and uncodable intervals, 
whereas in Uzonyi et al. (2020) the proportion of miscues was driven by the number of 
opportunities to respond to initiations and responses. The count of miscues was also measured 
differently between the studies. In Uzonyi et al. (2019) the count of miscues was restricted to 
interval coding where data were potentially lost within or across intervals. In Uzonyi et al, 
(2020) miscues were not restricted to intervals and could freely occur. Although counts and 
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proportions represent different aspects of important behavioral data (i.e., proportions provide a 
way to unify the rate of responses across dyads, and the counts show the frequencies of behavior 
within the dyad) both can be influenced by coding methodology, as was the case in both studies. 
Specifically, the coding methodology in Uzonyi et al. (2020) better represented the true count 
and proportion of miscue behavior in comparison to Uzonyi et al. (2019) which made it difficult 
to compare the miscue data between the two studies.  
Another aspect that made it difficult to compare across studies was the difference in 
participant samples. Although the data indicated that the two study samples differed by race, it 
was likely that the more significant difference was that the sample in Uzonyi et al. (2019) was 
randomly sampled from all families enrolled at the beginning of the EDP-2 study, whereas the 
sample in Uzonyi et al. (2020) was randomly sampled from only families that came for follow-
up assessments as part of the EDP-2 study. Specifically, it could be the case that the parents of 
dyads who came for follow-up assessments differed in some unmeasured way from parents who 
did not come for the follow-up assessments. For example, the parents who came for follow-up 
assessments may have wanted the extra support gained from receiving additional assessments 
(i.e., reports, talking with assessor about child progress) even if they did not have concerns for 
their child having ASD. If this was the case, then the sample in Uzonyi et al. (2020) may have 
had parents that were more proactive about gaining information about their child, which could be 
an indicator of their ability to be responsive or in-tune with their child. This responsiveness could 
have influenced transactions being established and transaction length. Additionally, the families 
who came for follow-up assessments may have had the resources and flexibility to do so, which 
could mean that the sample in the second study differed from the sample in the first study in 
terms of socio-economic status and parent education. Although further investigation is needed to 
67 
 
investigate the differences between the samples, the apparent differences make it difficult to 
compare results across studies.  
General Transaction Characteristics 
Although there were several differences in how the studies were conducted, there were 
similarities that stood out that are summarized as general transaction characteristics. Both studies 
build on Sameroff’s (1975, 1987, 2009) foundational work to define transactions at the micro-
level and classify the characteristics of transactions within a population of young children at-risk 
for ASD. The TEC and TEC-E provided support for both parents and children having shared 
roles as initiator and responder, and for both parents and children responding to the preceding 
behavior of the other partner in a reciprocal manner. The studies also provided details regarding 
the outcome of initiation behaviors made by parents and their children. Although children 
displayed a higher number of initiation bids based on descriptive data, transactional engagement 
was more likely to be established when parents initiated (Uzonyi et al., 2019). However, the 
impact of initiation behaviors on length of transaction was determined jointly by the actor role in 
conjunction with the type of initiating cue (Uzonyi et al., 2020). Specifically, transaction length 
was longest when children initiated with a look cue, yet the type of initiating cue for parents had 
no discernible effect on the length of transaction.  
 Some intriguing questions resulting from the second study include questions about the 
length of transaction, the variance of transaction represented in the sample, and the way these 
factors represented individually and jointly. The TEC-E was designed to measure transaction 
length, and it was hypothesized that longer transaction length was a proxy for sustained 
engagement. However, the study results suggested that longer transaction length could also 
represent fixation on a topic for a subset of children in the sample. Further, high variance of 
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transaction length emerged as an important factor in engagement, and it is believed that high 
variance in transactions represented a wide interest and curiosity of topics. Considering these two 
factors jointly may help develop engagement profiles for young children at-risk for ASD. For 
example, it could be that a child who is typically developing has an engagement profile of long 
median transaction length and high variance within transaction length, whereas a child with 
developmental concerns may have a profile of long median transaction length with low 
transaction variance. Further, these profiles may also be influenced by the quality of transaction, 
which is an area that was not yet analyzed in Uzonyi et al. (2020). Some additional follow-up 
queries that emerged from the studies included whether some definitions/target behaviors should 
be modified in the TEC-E, whether additional qualitative indicators should be explored (i.e., 
fixation on objects or/and varied interest in objects), and if different dependent variables (i.e., 
quality of transaction) should be explored. Given that the results of Uzonyi et al. (2020) were 
unexpected, it may warrant revisiting the structure of the TEC-E prior to further expansions of 
the measurement tool. Despite these resulting questions from the studies, the findings as 
presented in Uzonyi et al. (2019, 2020) still have implications for the early identification of ASD 
and clinical intervention and assessment.  
Implications for Early Identification of ASD 
Each study provided emerging support for using transaction characteristics to help 
identify ASD early on. In the first study, a high count of child miscues at 1-year of age predicted 
ASD symptoms at 2-years of age. In the second study, girls with longer median length of 
transaction and low variance in transaction length predicted ASD at preschool age. Additionally, 
both studies built on the body of research using the context of parent-child engagement to assess 
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for early indicators of ASD because the transactional characteristics were identified specifically 
when a child was engaging with their parent. 
The implications of these results have relevance especially for identifying girls with 
ASD. First, the characteristics of transactions that have been identified in these studies have not 
previously been captured in established screeners, questionnaires or semi-structured assessments. 
Incorporating the assessment of transactional characteristics with “gold standard” screening tools 
and assessments could help improve the sensitivity and specificity for ASD diagnosis at an early 
age (i.e., below 18-months), which may help professionals feel more confident in giving a 
diagnosis early on. Second, aside from the traditional barriers in identifying ASD early (Barbaro 
& Dissanayake, 2009; Crais et al., 2014; Khowaja, Hazzard, & Robins, 2015), girls often receive 
an ASD diagnosis later in age than boys (Begeer et al., 2013; Giarelli et al., 2010). Reasons for 
this gap include girls’ social abilities presenting differently than boys (Hiller et al. 2016) and 
inconsistent findings of early differences between the sexes (Lawson, Joshi, Barbaro, & 
Dissanayake, 2018). Recognizing the difficulties in diagnosing girls with ASD makes the results 
of Uzonyi and colleagues (2020) somewhat promising because it suggests that transaction 
characteristics may be an early marker of ASD specifically for girls; however, further research is 
needed to replicate findings with a larger sample, including more girls with ASD.  
Implications for Clinical Intervention and Assessment 
 Both studies have implications for the use of transactions in clinical intervention to 
improve engagement for children at-risk for ASD. Since children with ASD often demonstrate 
deficits in social engagement, and parent-child engagement has a critical influence on child 
development, interventions geared towards improving engagement are imperative to help 
mitigate the cascading effects of atypical engagement. The results from both studies provide 
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guidance in possible intervention targets through a transactional lens. Specifically, the results 
suggest that in order to promote sustained engagement, parents should be aware of what their 
child is looking at in the moment, and support their child in initiating engagement with the 
child’s focus of attention. These results highlight how behaviors from both the parent and the 
child are needed jointly to promote sustained engagement. Additionally, these results offer a way 
to target self-initiated social interactions, which is a skill that may be particularly meaningful in 
curbing the effects of ASD. Specifically, Koegel et al. (1999) found that children with ASD who 
demonstrate high-levels of self-initiated social interactions tended to have more favorable 
outcomes. Thus, the results of Uzonyi et al. (2019; 2020) can serve as a foundation of a program 
of intervention targets for children at-risk for ASD.  
 The results of Uzonyi et al. (2019; 2020) also have the potential to help children without 
ASD. Just as Brown and Woods (2015, 2016) found an applicable intervention model for 
children with Down syndrome, ASD, and developmental delays, a transactional engagement 
intervention could potentially benefit children with different developmental profiles. The TEC-E 
has the flexibility to capture a variety of constructs (i.e., initiations of both partners, 
responsiveness of both partners, type of cue provided) that might be particularly meaningful for 
intervention in different populations. Additionally, the TEC-E records behaviors from both 
partners so interventions could be geared towards the behavior of parents, children or both to 
improve overall engagement skills.  
In addition to the clinical intervention implications, this dissertation also sets the stage for 
the development of a clinical assessment and tracking tool aimed at detecting changes in 
engagement through the lens of transactions. This simplified assessment tool could be used in 
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conjunction with a transactional engagement intervention, or it could be used as an independent 
measure of engagement as part of a battery of assessments.  
Future Directions 
A first step in future research is to address the questions that arose from the prior studies. 
This includes revisiting the definitions of the TEC-E and modifying the tool to capture additional 
characteristics that have emerged as important (i.e., fixation on objects). Once the 
aforementioned questions have been addressed, a broader platform of future research should be 
pursued. This research platform is described below.  
Although both studies provided insight into the transactional characteristics of young 
children at-risk for ASD, they did not determine if these characteristics were similar in a 
population of children who were typically developing. Additionally, the sample sizes in both 
studies were relatively small and generally lacked cultural diversity. Thus, the first step in a 
broader research platform is to conduct a large-scale study involving a high-risk group and low-
risk group to compare transactional characteristics between the two. Efforts should also be made 
to recruit more culturally diverse families to help aid in the results being generalized to culturally 
diverse populations. 
Future research should also be aimed at modifying the TEC-E into an easy-to-use clinical 
tool that can be utilized by professionals in a variety of contexts. As mentioned previously, this 
tool could be used to assess changes in engagement as part of an intervention, or to assess 
engagement as an independent measure. Currently, the TEC-E requires a recorded video of 
parent-child engagement, and each 10-minute video takes 5-6 hours to code. The logistics of the 
current TEC-E are not feasible for professionals who have limited time to provide a diagnosis or 
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may have to see several families in one day. Thus, efforts should be made to create an adapted 
version of the TEC-E for practical clinical use.  
Another related research area is examining transactional characteristics in relation to 
language development. For example, examining if children who demonstrate more initiation bids 
have higher expressive language skills may lead to important detections of how language skills 
advance. In addition to investigating the relation of transactions to language development, future 
research should focus on the sequential associations of child and parent behavior within 
transactional turns.  
Overall, this dissertation adds to the clarity of transactions and promotes the utility of 
transactions in assessment and treatment models. This dissertation is the first step in a long line 
of research that may potentially shift how the field measures parent-child engagement and how 











Transactional Engagement Coding (TEC) Manual 
 
 Adapted from the PCFP Manual 
Yoder, Fey, Thompson, McDuffie, Lieberman, Flippin, . . . Firestine. (2010). Partial Interval 
Time Sampling of Adaptive Strategies for the Useful Speech Project—Revised. Unpublished 
manual 
 






















The following procedures will be used to code transactional engagement between parents and 
their young children during parent-child engagement. The coding system is adapted from the 
“Partial Interval Time Sampling of Adaptive Strategies for the Useful Speech Project,” which 
was developed by Yoder and colleagues (2010). Coders will watch videos of parents engaging 
with their child, and code for transaction behaviors using Observer XT software.  
 
Coding Procedures: General instructions about the coding procedures are as follows: 
1) Review the coding definitions and coding scheme prior to coding. 
2) Load Observer XT software with the Observer USB key, and open the coding scheme 
titled “Transactional Coding-Uzonyi”. 
3) Load the video to be coded into Observer XT and create a “new observation” file labeled 
with the appropriate participant code.  
4) The video will play in 7.5 second intervals. Begin coding the video from the second 
interval. The first interval is always marked “uncodable”.  
5) Watch the video as follows: (1) First, determine the codability of the interval (i.e., 
codable vs. uncodable); (2) second, code child lead or parent lead (i.e., look vs. touch); 
(3) third, code parent or child response (i.e., physical play vs. communicative response 
vs. no  response) and modifier (exactly imitates action, utterance, gesture, etc.); and (4) 
fourth code the respective parent or child second response (i.e., physical play vs. 
communicative response vs. no  response) and modifier (exactly imitates action, 


















The 7.5-second intervals will be “codable” or “uncodable.”  See below for descriptions of each 
category and examples.  
 
Uncodable  Codable  
Response code is inappropriate Behavior modification 
needed 
Any interval that is not 
uncodable 
Not part of session 
Interruption 
Unclear behaviors due to 
camera angle 
Child or parent’s hands 
unclear 
Child or parent’s face 
unclear 




Operational Definitions of Codability: 
The categories of “uncodable” and “codable” are defined below with examples.  
 
UNCODABLE 
RESPONSE CODE IS INAPPROPRIATE 
Definition: Distractions/situations may occur during the session, during which the parent or child 
would not be expected to use the coded responses.  Therefore, the interval would be marked as 
“uncodable”.  Regardless of the duration of the distraction during the interval (1 second vs. the 






scored as “uncodable,” child or parent leads AND responses should be coded as “NA Scenario”.  
The interval will always be “uncodable” when: 
 
Behavior modification needed: The child is engaging in a behavior that needs behavior 
modification (ignoring or intervention)  
• Active ignoring: The child is engaged in a behavior that is reasonably judged as in need 
of active ignoring to extinguish. 
 
Examples: 
o The child is playing with the diaper bag, mother’s handbag, etc. 
o The child is attending to the door/doorknob, possibly indicating that he/she wants 
to leave the room 
 
• Behavior control methods: The child is engaged in a behavior that is in need of behavior 
control methods (including comfort or distraction) 
 
Examples: 
o Throwing toys 
o Climbing on furniture 
o Hitting/biting parent 
o Crying uncontrollably; unable to attend to objects/parent 
o Banging or self-stimming 
 
Not part of session: The interval is not part of the prearranged session length. 
 Example: 
o The parent leaves the area where the child is positioned to retrieve toys 
o The session ends 
o The parent is on his or her cell phone 
 
Interruption: Part of the session is interrupted 
 Examples: 
o Bathroom break 
o Fire drill 
o Interruption by research team member; includes the door opening/closing 
o Cell phone ringing 






1st interval: The 1st interval of 7.5 seconds in Observer XT should always be coded as 
“uncodable.” 
 
UNCLEAR BEHAVIORS DUE TO CAMERA ANGLE 
 
Definition: There may be instances when the coder cannot determine whether a lead or response 
has occurred, due to point of view of the camera and arrangement of the referents and/or parent 
and child. 
Child or Parent’s hands unclear: The coder cannot see the child or parent’s hands to determine 
what object he/she is actively moving in order to score a touch lead or “physical play.” 
Child or Parent’s face unclear: The coder cannot see the child or parent’s face or head 
orientation to determine if there is attention to a referent. 
Child or Parent is off-screen: The child or parent is off-screen for a part of the interval or the 
video is so unfocused, the coder cannot tell what the participant is doing.  An interval in which 
the child or parent is off-screen for part of the interval should be marked as uncodable, even if 




Definition: Any interval that is not “uncodable.” 
 
Operational Definitions of Behaviors 
Intervals that are coded as “codable” are considered for child/parent leads and child/parent 
response codes.  All intervals will be coded on a single pass. In other words, all child/parent 
behaviors will be coded at the same time, rather than watching the video one time for just child 







Behavioral Category Charts 
The parent-child transaction behaviors occur in two scenarios: Scenario A (child lead-parent 
response-child response) OR Scenario B (parent lead-child response-parent response).  See the 










































a new action 
on a different 
object, but 
related to joint 
referent 
Demonstrates 
a new action 
on a different 
object, but 










Utterance- Directive Communicative 
Response 
Utterance – With gesture 
Utterance- Non Directive Utterance – No Gesture 
Gesture Only Gesture Only 
Both play & 
communicative 
response 
See above modifiers Both play & 
communicative 
response 
See above modifiers 
No Response Observant No response Observant 
No involvement: not observing 
child 
No involvement: not observing 












Child Responses Parent Responses 
Behaviors Behaviors Modifiers Behaviors Modifiers 
Look 
Leads 
Physical Play Shows bid for aid Physical play Aids child’s action 
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Utterance- With gesture Communicativ
e Response 
Utterance- Directive 
Utterance- No Gesture Utterance- Non Directive 
Gesture Only Gesture Only 
Both play & 
communicativ
e response 
See above modifiers Both play & 
communicativ
e response 
See above modifiers 
No Response Observant No Response Observant 
No involvement: not 
observing parent 











Behavioral Category Descriptions 
Child/Parent Leads (Initiations) 
 
Definition: a lead to something (i.e., an object, person, or activity).  This “something” will be 
referred to as a “referent.”  A lead is shown by the child/parent demonstrating attention by either 
“looking” at or “touching” a referent.   
 
General Rules for Coding Leads (Initiations): 
1) Determine if the codable lead is considered Scenario A (Child Lead) or Scenario B 
(Parent Lead). If the lead is Scenario A, then code the appropriate child behavior and 
subsequent responses. All options in Scenario B should then be coded “NA”. If the lead 
is Scenario B, code the appropriate parent behavior and subsequent responses. All options 
in Scenario A should then be coded “NA”. 
2) If an interval is deemed codable, then a child or parent lead MUST be coded. In other 
words, there is not an option in which “no lead” can be coded. The code of “NA” should 
only be marked in reference to rule #1 above. 
3) Sometimes, more than one lead occurs in an interval. In this case, the coder will first 
consider whether there is a response to any lead in the interval.  If so, the coder would 
code the first lead to which there was a response. In most cases, there is only one lead, 
and occasionally there are 2 leads in the 7.5 second interval.  
4) Sometimes the child/parent’s foci of attention are unclear because the apparent referents 
of their gaze and touch differ.  In such cases, credit the lead behavior in which the partner 
responds to. For example, the child is looking at a bus, but is touching a ball, when the 
parent says “that’s a bus”. The child should be credited with a look lead with the bus 
considered as the referent.   
5) If the referent for a touch and a look lead are the same, the touch lead is recorded in the 
interval cell.  That is, look and touch codes are mutually exclusive (both cannot be 
coded).   
6) Leads often carryover from one interval to the next.  For example, the child is playing 
with (touching) and looking at the blocks in intervals 61, 62, 63, 64, and 65.  S/he should 
be credited with a touch lead for each of these intervals. 
7) To code a lead, the child or parent must be demonstrating a lead within the 7.5-second 
interval, regardless of whether or not they demonstrated a lead in the prior interval.  For 
example, if the parent is touching the blocks in interval 8, but only looks at them in 
interval 9, the intervals would be coded as follows: interval 8 = touch, interval 9 = look.  
The touch lead would not carryover to the next interval if the parent does not continue to 









DEFINITIONS NEEDED TO CODE LEADS (INITIATIONS): 
 
Referent: The object/focus of the child or parent 
Examples: 
• Any toy from the toy sets provided, including books 
• Parent or child 
• Snack items (cheerios, juice bottle that child brings to session) 
• Jewelry on parent 
• Pacifier 
 
Attention: Attention is shown via looking for at least 1 second, actively touching for at least 1 
second, or actively communicating about something for at least 1 second. 
• Looking: inferred by the direction the nose is pointing. “Looking” is also coded if the 
child/parent communicates about via word, vocalization, gesture, or sign. 
• Active touching: means to move the referent with one’s hand or to move one’s hand or 
fingers on the referent. 
 
Joint Referent: Both the child and parent are sharing attention or interest to the same referent as 
defined above. A joint referent can be (a) exactly the same object or (b) a multiple of the object 




Definition: The child or parent responds to a lead with either a physical play act communication 
or both.   
General Rules for Coding Responses:  
1) All intervals with a lead are examined for a “response.” 
2) Either type of lead is an opportunity for physical play response, communicative response 
or both. In other words, a physical play response is not limited to just a touch lead.  
3) An interval may be coded as “no response” if neither physical play nor communicative 
response occurs. In this case, code “no response” and the appropriate modifier 
(observant, no involvement or redirection).  
4) The coder must decide when the response began.  The onset of the response is coded in 
the interval in which the response becomes recognizable to the coder. This requires more 






response if the child/parent’s action and/or utterance is unclear or unintelligible (e.g., 
because it occurs at the tail-end of an interval). 
5) Responses (both physical play and communicative) must occur during the interval with 
the relevant lead (not an immediately following interval). 
6) Code the first child/parent response that occurs.  If both physical play and communicative 
responses occur, code for both behaviors and the appropriate modifiers.   
a. Example of “both” responses: 
i. Child touches blocks. Mom talks about blocks and builds with blocks. 
Child then builds with blocks. 
1. Code: Child touch lead  Parent both communicative and 
physical play response  Child physical play response 
ii. Child looks at bubbles. Dad talks about bubbles and blows bubbles. Child 
then pops bubbles. 
1. Code: Child look lead  Parent both communicative and physical 
play response  Child physical play response   
b. NON-example of “both” responses: 
i. Child touches blocks. Mom talks about blocks. Child then builds with 
blocks. 
1. Code: Child touch lead  Parent communicative response  
Child physical play response. 
ii. Child looks at bubbles. Dad blows bubbles. Child then pops bubbles. 
1. Code: Child look lead  Parent physical play response  Child 
physical play response   
7) If you cannot determine what the parent has said after listening to the utterance 3 times, 
the utterance will not be marked as a communicative response.  The physical play of the 
parent may still be codable, even if you cannot determine what the parent has said. 
8) At times, the child/parent responds with two play actions at the same time (e.g., holds a 
book and also demonstrates feeling a textured picture).  In this case, code the most active 
action (e.g., feeling the textured picture). 
9) Communicative gestures like pointing do not count as a physical play response, in terms 
of imitating or demonstrating a new action.  However, these gestures can count as “aids 
child’s action” if they are intended to help the child in some way (e.g., pointing to where 
something goes).   
10) Play actions that do not involve objects can count as physical play responses, such as 
clapping or dancing in response to the child’s actions. 
 
DEFINITIONS NEEDED TO CODE RESPONSES: 
Physical play: ways parents and children physically play with a joint referent.  We want to see 
whether the parent or child does more than just “sit back and watch play.”  There are three main 









1. Aids child’s action/Shows bid for aid 
 
• Parent aids child’s action: The parent responds by helping the child in some way, whether 
or not the child notices that the parent is helping.  The parent is doing something for the 
child, such as receiving or enabling the child’s action.  This could involve moving 
something out of the child’s way, making toys available to the child, stabilizing the object 
the child is acting on, putting out a container or receptacle for the child’s action, acting 
like a receptacle for the child’s action (e.g., the child hands toys to the parent), helping 
the child perform an action hand-over-hand, or indicating what the child should do via 
nonverbal instructions (e.g., the child needs help figuring out where something goes and 
the parent points to where the object goes).  The focus is on the parent’s response to the 
child, rather than the child’s awareness.  Therefore, if the child is not actively involved in 
the helping process, “aids action” can still be coded.  If the parent is holding an object, 
but is not actively doing anything with it to help the child, do not code a parent response.  
If the parent is playing with a toy (rather than providing help), code the response under 
“imitation” or “demonstration,” rather than “aids action.” 
 
Examples: 
o Parent steadies the shape sorter for the child, while the child attempts to put a 
shape inside. 
o Child attempts to unzip the book bag, but cannot do it independently.  The parent 
unzips the book bag for the child.  This would be considered “aids action” rather 
than a form of “imitation,” because the focus is on helping the child rather than 
playing a game. 
o Child tries to get toys out of the book bag.  Parent takes or dumps objects out of 
the book bag without playing with them.  This is considered “aids action,” 
because the parent is making the toys available to the child, but is not 
demonstrating any play actions with the toys. 
o Child tries to push down the pop-up button, but has a hard time. The parent 
physically assists child in pushing the button down. 
o Child has difficulty turning and separating pages in a book.  The parent turns the 
pages for the child or helps the child turn the pages.  
o Child is putting rings on the ring stacker.  The parent holds out another ring for 
the child to take.  This would be considered “aids action” rather than “new action 
on child’s referent,” because the focus is on helping the child (by putting the ring 
within reach). 
o Parent holds the book while the child looks at it. 
o Parent closes the pop-up toy lid so that the child can make it pop up again. 
o Child gives the parent a toy, as if the parent were a “receptacle” for getting rid of 
toys, and the parent does nothing to play with the toy. 
o While playing with the shape-sorter, the child tries to put a shape in the wrong 











o Child pats the pop-up toy.  Parent pushes the buttons to make the toy pop-up.  
This would be considered a “new action on the child’s referent,” rather than 
“aiding the child’s action,” because the parent is playing with the toy in a new 
way (rather than helping the child perform an action). 
o The parent has been holding out a block for the child to take, but several intervals 
have passed and the child hasn’t taken the block.  The parent continues to hold the 
block, but no longer seems to be offering it to the child.  This may have been 
coded as “aids child’s action” at first, but now the parent is not actively offering 
the block to the child (“no response”). 
o Child hits the xylophone.  Parent holds out a ring for the ring stacker and says 
“Where does this go?”  The child uses the ring to hit the xylophone.  This would 
be coded as “no response,” rather than “aids action.”  The parent was redirecting 
the child to the ring stacker, rather than aiding the child’s play with the 
xylophone. 
 
• Child shows bid for aid: The child responds by indicating in some way that aid is needed. 
The child must be intentional in his or her bid for help. In other words, the child must 
either hand the toy to the parent or make some other physical bid for aid with the toy in 
order to code “shows bid for aid”. Note that “shows bid for aid” is an act of physical play. 
If the child looks to a parent for help or makes a sound for help, then it should be coded 
as a communicative response. If the child both hands a toy to a parent AND makes a 
sound for help, then code for BOTH “physical play-shows bid for aid” AND 
“communicative response-utterance”. The focus is on the child’s response to the parent. 
 
Examples: 
o Parent brings out a puzzle. Child has trouble putting puzzle piece in hole and 
hands the piece to a parent for help. Code child response as “physical play-bid for 
aid” 
o Parent brings out bubbles. Child pats bubbles and makes a vocalization to ask for 





o Parent brings out blocks. Child has trouble building with blocks and looks at 
parent for help. The child’s response should be coded as “physical play-
demonstrates new action on joint referent” AND communicative response-gesture 
only” because the child did not vocalize.  
o Parent brings out bucket of toys. Child has trouble opening bucket of toys and 
child makes vocalization to ask for help. The child’s response should be coded as 








2. Imitation of action 
 
• Parent imitates child’s action exactly: The parent imitates the child’s play action with the 
same or similar touch lead referent (child and parent may be holding the object at the 
same time). The parent does a similar action as the child’s. In this case, the parent 
imitates some or all of the child’s action exactly (without adding any other actions).  The 
focus of the action is about playing with the referent rather than helping the child. 
Imitations of the child’s laugh or cough or other vocalizations are not coded. 
 
Examples: 
o Child puts phone to ear. Parent picks up another phone and holds it to his/her ear. 
o Rolling a ball back and forth between the child and parent. 
o Parent pushes bus back and forth with child. 
o Child hits the xylophone with the stick.  Parent hits the xylophone with the stick. 
o Child zips and unzips the zipper over and over.  Parent zips and unzips the zipper 
over and over.  This would be coded as “exact imitation,” rather than “aids child’s 
action,” because the focus is about playing with the zipper (rather than providing 
help to the child). 
o Child dances to the toy bus’s music.  The parent dances to the toy bus’s music. 
 
NON-examples: 
o Child presses the phone buttons.  Parent presses the phone buttons and puts the 
phone to his/her ear or child’s ear.  This would be coded as “imitates and expands 
action,” because the parent added an action to the sequence. 
o Child tries to open the book bag zipper, but the zipper gets stuck.  The parent 
opens the zipper for the child.  This would be coded as “aids child’s action,” 
rather than as a form of imitation, because the focus is on helping the child (rather 
than playing with the referent). 
o Child says, “Yay!”  Parent says, “Yay!”  This would not be coded as “exact 
imitation,” because vocalizations are not counted here since “exact imitation” is a 
physical play category only.  
 
• Child imitates or attempts to imitate parent’s actions exactly: Same criteria as noted 
above for “exact imitation”. Additionally, a child’s attempt to imitate the parent’s actions 
are included.  
 
Examples: 
o Parent puts phone to ear. Child picks up another phone and attempts to hold it to 
his/her ear but drops the phone or has difficulty holding the phone to the ear. The 
child’s intent is to hold the phone to the ear, thus the action is coded “child 






o Rolling a ball back and forth between the parent and child. 
o Child pushes bus back and forth with parent. 
o Parent hits the xylophone with the stick. Child hits the xylophone with the stick.   
o Parent zips and unzips the zipper over and over. Child zips and unzips the zipper 
over and over. 
 
NON-examples: 
o Parent presses the phone buttons.  Child presses the phone buttons and puts the 
phone to his/her ear.  This would be coded as “imitates and expands action,” 
because the child added an action to the sequence. 
o Parent says, “Yay!”  Child says, “Yay!”  This would not be coded as “exact 
imitation,” because vocalizations are not counted here since “exact imitation” is a 
physical play category.  
 
• Parent imitates and expands child’s action: The parent imitates the child’s action with the 
same or similar touch lead referent AND adds another action. The child and parent may 
be holding the object at the same time.  By imitating and expanding the child’s action, the 
parent performs a sequence of actions.  If it is unclear whether or not the parent 
“expanded” the imitation after viewing the interval three times, the interval should be 
coded as “exact imitation.”  The focus of the action is about playing with the referent 
rather than helping the child. Imitations of the child’s laugh or cough or other 
vocalizations are not coded here.  If the parent imitates any of the child’s actions, code 
the response as a form of imitation, even if the “expansion” is a new action. 
 
Examples: 
o Child presses buttons on a phone (action 1). Parent presses buttons on a phone 
(action 1 = imitation) and puts the phone to his/her ear (action 2 = expansion). 
o Child pretends to eat food.  Parent pretends to eat food (action 1 = imitation) and 
takes a drink from a cup (action 2 = expansion). 
 
NON-examples: 
o Child puts phone to ear.  Parent puts phone to ear.  This would be coded as “exact 
imitation,” rather than “imitates and expands.” 
o Child tries to fix a broken potato masher.  Parent fixes broken potato masher for 
the child and pretends to mash potatoes.  This would be coded as “aids action” 
(rather than “imitation and expansion”), because the parent first responded to help 
the child (rather than imitate a play action). 
 
• Child imitates and expands parent’s action: Same criteria as noted above for “imitating 








o Parent presses buttons on a phone (action 1). Child presses buttons on a phone 
(action 1 = imitation) and puts the phone to his/her ear (action 2 = expansion). 
o Parent pretends to eat food.  Child pretends to eat food (action 1 = imitation) and 
attempts to take a drink from a cup but drops the cup in the process (action 2 = 
expansion). The child’s intent was to expand the play sequence by drinking from 
the cup, thus the action is coded as “imitates and expands” 
 
NON-examples: 
o Parent puts phone to ear.  Child puts phone to ear.  This would be coded as “exact 
imitation,” rather than “imitates and expands.” 
 
3. Demonstration of new action 
 
• Parent or child demonstrates a new action on/with a joint referent: Modeling what the 
child or parent could do with the joint referent of a lead. In other words, the parent or 
child plays with the joint referent in a new way. Only code this modifier if the action on 
the joint referent is new within the interval. If the action has already been performed in 
the same interval, then the response would be a form of “imitation” rather than 
“demonstrating a new action”. The focus of “new action” is about playing with the joint 
referent. If the action is to help or request a bid for help rather than to play with the 
referent, then the response would be coded as “aids action”.  
 
Examples of “new action on/with joint referent”: 
o Child touches the noise-maker. Parent turns over the noise-maker, demonstrating 
how to make noise with it. 
o Child hits the xylophone with the wrong end of the stick.  Parent hits the 
xylophone with the right end of the stick.  This would be considered “new 
action,” rather than “imitation and expansion,” because the parent performed 1 
action to demonstrate a new way to play with the toy (rather than a sequence of 
actions). 
o Child pushes the toy airplane back and forth.  Parent takes the airplane and makes 
it “fly” through the air. 
o Parent bounces a ball. Child rolls a ball.   
o Parent puts a ring on the ring stacker.  Child looks through a ring. 
o Parent holds the toy phone.  Child presses the buttons on a toy phone. 
o Child holds the toy cup.  Parent pretends to drink from a separate toy cup. In this 
case, multiples of the cup are still considered the joint referent. Thus, it is one new 








NON-examples of “new action on joint referent”: 
o Child pushes the toy bus back and forth.  Parent takes a doll and puts it in the bus.  
This would be considered a “new action on/with a different but related object,” 
because the parent took a new object (the doll) and related it to the joint referent 
(bus). 
o Child holds shapes.  The parent takes a shape and puts it in the shape sorter.  This 
would be considered a “new action on/with a different but related object,” 
because the parent took a shape (joint referent) and put it with a new object (shape 
sorter).  
o Child attempts to put a shape in the shape sorter.  The parent helps guide the 
shape into the shape sorter.  This would be considered “aiding the child’s action,” 
because the parent is helping the child complete an action. 
o In previous intervals, the parent demonstrated a new action by looking through a 
ring like a spyglass.  In the current interval, the child looks through ring first, and 
then the parent looks through the ring.  This response would be coded as “parent 
exact imitation” in this interval, even though this action was coded as a “new 
action” in prior intervals, because the child performed the action first. 
 
• Parent or child demonstrates a new action on a different object and relates this object to 
the joint referent: Modeling what the child or parent could do with a different object, one 
that is related to the joint referent. In other words, the child or parent plays with an object 
that is different from the joint referent, but is related in some way. Only code this 
modifier if the action on the different object is new within the interval. If the action has 
already been performed in the same interval, then the response would be a form of 
“imitation” rather than “demonstrating a new action.” The focus of the “new action” is 
about playing with the related object. If the action is to help or request a bid for help 
rather than to play with the referent, then the response would be coded as “aids action     
 
Examples of “new action on different but related object”: 
o Child holds the baby doll.  The parent pretends to feed the baby doll with a baby 
bottle. 
o Parent plays with toy animals.  The child puts the toy animals into a toy airplane. 
o Child is playing with pretend play food.  The parent says “The baby wants food. 
She says, ‘I’m so hungry for pizza!’” (verbally relating the food to the baby doll). 
o Child holds a tea pot.  The parent holds out a cup and says, “Can I have a drink?” 
o Parent plays the xylophone. The child dances and claps along with the music. 
 
NON-examples of “new action on different but related object” 
o Child bangs a blue plate and parent pretends to eat off a pink plate.  This is 






object”), because the pink plate is considered a multiple of the blue plate, thus 
making it the same joint referent type.  
o Parent puts a little doll in the toy bus, and the child makes another little doll go 
through the bus’s door.  This would be considered a new action on the joint 
referent, because the two dolls are multiples of the same object, thus making it the 
same joint referent type. 
o Child holds a tea pot.  The parent gets a frying pan and pretends to make 
pancakes.  Although the objects are from the same toy set (pretend play food), the 
parent is not actively relating the frying pan to the child’s tea pot.  Therefore, this 
action would not count as a parent response and should be coded as “no response-
redirection: changing referent.”  
 
• Parent or child demonstrates exact continued play on a joint referent from a lead: The 
parent or child continues to demonstrate the exact same play on the joint referent that was 
established in the lead. This code is only available as a second response. In other words, 
this code cannot be used as a first response to a lead. For example, if a child starts 
building with blocks, and the parent begins to build with the blocks also, and the child 
continues building with the blocks in the exact same manner that he/she did in the lead, 
then the child’s continued play (the second response) would be coded as “demonstrates 
same continued play on a joint referent from a lead. The continued play MUST be the 
same action that the child or parent did in the lead within the same interval. 
 
Examples of “exact continued play on a joint referent from a lead”: 
o Child bounces a ball. Parent bounces another ball. Child continues to bounce ball. 
This is should be coded as Child “touch” lead  Parent “exact imitation” 
response  Child “exact continued play” response. Here, the child owns the lead 
of bouncing a ball so the child is NOT imitating the parent bouncing the ball. 
Rather, the child is demonstrating the same continued play that was performed in 
the lead. 
o Child drinks from a toy cup. Parent starts cooking with the pan. Child continues to 
drink from the toy cup. This should ne coded as Child “touch” lead  Parent “no 
response-redirection: changing referent” Child “exact continued play” 
response. 
o Parent drives toy car on floor. Child drives toy car in garage. Parent continues to 
drive toy car on floor. This should be coded as Parent “touch” lead  Child “new 
action on different but related object” response  Parent “exact continued play” 
response.  
NON-examples of “exact continued play on a joint referent from a lead”: 
o Parent puts phone to ear. Child picks up another phone and holds it to his/her ear. 
Parent pretends to dial number on phone. This should be coded as Parent “touch” 
lead Child “exact imitation” response  Parent “new action on joint referent” 
response.  
o Child bangs sticks together. Parent uses sticks to bang drum. Child uses sticks to 
bang drum. This should be coded as Child “touch” lead Parent “new action on 






Helpful Definitions for Coding “Demonstration” 
 
Joint Referent: Both the child and parent are sharing attention or interest to the same 
object or topic. A joint referent can be (a) exactly the same object or (b) a multiple of the 
object (e.g., One cup vs multiple cups. One ball vs multiple balls). A new action on an 
object that is considered a multiple of the joint referent would be coded under “new 
action on joint referent.”   
Examples of a multiple of an object that is considered a joint referent:  
 Two plates 
 Two phones 
 Five shape blocks 
 Three little people dolls 
 Child dancing and parent dancing 
 
Different object: An object that bears no similarity to the joint referent. A new action on 
an object that is considered “different” may be coded under “new action on a different 
but related object” if the parent/child relates the object to the joint referent.  
Examples of “different” objects: 
 A plate and a fork 
 A shape and the shape sorter 
 Little people dolls and the toy bus 
 Xylophone and “dancing” 
 
Relates to joint referent: The definition of “relating” to the joint referent of attention is: 
 Deliberately moving objects into the perimeter of the joint referent of 
attention 
 Deliberately moving the parent and/or child’s object so that they come 
into contact with the joint referent 
 Verbally relating the objects such that both are mentioned in the same 
utterance or adjacent utterances are conjoined (one begins with “and”) or 
the combination of adjacent utterances and actions indicate to the coder 
that the parent intends for the 2 objects to be related. 
If the parent/child does not relate the object to the joint referent, do not count this action 







Exact continued play: Play actions from the lead that are continued exactly in the 
response. The continued play MUST be the same action that the child or parent did in the 
lead within the same interval. This code can only be used as a second response.  
Communicative Response:  The parent or child talks or vocalizes about the joint referent. 
Communicative responses also include gestures relating to the joint referent. If the child or 
parent makes two comments within the same utterance, code the first comment.  For example, if 
the parent says, “You almost got it to work.  Try again,” the comment “You almost got it to 
work” would be coded. 
 
Five Types of Communicative Responses:   
 
1. Utterance-Non Directive: (This is a parent code only). The utterance does not tell the child 
what to do and must be related to the joint referent. These utterances could include narration, 
commenting, sound effects, vocatives, acknowledgements or other verbalizations that are not 
intended to direct the child’s actions.  Indirect commands are counted as non-directives (e.g., 
“The baby doll is hungry”).  Comments or questions that occur within a pretend-play phone 
conversation are also counted as non-directives (e.g., “Hello?  How are you?  Talk to you 
later!”).  A parent pretending to be the voice of a toy or animal may provide a communicative 
response as long as the statements are non-directive.  Non-directives also include words that 
are not used formally, but have conventional meaning in English, such as “uh-oh,” “night-
night,” and “yuck.”  Sound effects are counted as “non-directive” if they are “word-like,” 
such as “beep-beep” and “moo”; however, sound effects are not counted as communicative 
responses if they are difficult to transcribe (e.g., the sound of pouring tea; the sound of 
sipping tea). Vocatives such as “Ah” (screaming sound, satisfaction, delight, pain), “Eh?” (as 
in requesting clarification), “Ha” (resentment, wonder, triumph), “Hu” (expression of 
surprise or fright—vocalized intake of breath) and “Huh?” (as in requesting clarification) are 
considered non-directive communicative responses. Acknowledgements could include “yay” 
(as praise or celebration of the child’s action), “okay”, “Good job”, “Way to go”, and “You 
got it.” 
 
Examples of utterance- non directive:  
o “The ball rolled away.” or “The ball rolled away. Where is it?” The initial 
comment (“The ball rolled away.”) is a communicative response.  
o “There’s the ball.  You like the big blue ball.” 
o Child is playing with xylophone and parent says, “Ooo, sounds pretty.” 
o Child is playing with bus and parent says, “Beep-beep.” 
o The child is holding a toy pot and the parent brings the doll to the toy pot, while 
narrating, “I’m hungry.  I’m eating soup.” 
o Child gives the adult an object and the adult says, “Thank you.” 






o Child is stacking the cups and the parent says, “Okay, wow!” while looking at the 
child playing with the blocks.   
o Child feeds doll and he parent says “All right” to show acknowledgment.  
 
2. Utterance- No Gesture: (This is a child code only. It parallels the parent response of 
“utterance- non directive”). The utterance, vocalization or sign does not include a gesture. 
The main focus of this communicative response is that the child does not direct the parent 
using a gesture while also using an utterance, vocalization or sign. Utterances also include 
words that are not used formally, but have conventional meaning in English, such as “uh-oh,” 
“night-night,” and “yuck.”  Sound effects are counted as utterances if they are “word-like,” 
such as “beep-beep” and “moo”; however, sound effects are not counted if they are difficult 
to transcribe (e.g., the sound of pouring tea; the sound of sipping tea). 
 
Examples of utterance-no gesture:  
o Child says, “Ball!” without a gesture when the ball rolls.  
o Child signs “ball” with no accompanying gesture within 3 seconds of the sign.  
o Child says, “Boo-boo” without a gesture when the child has a boo-boo. 
o Child says “Ooo!” Without a gesture when the parent plays music.  
o Child is playing with bus and says, “Beep-beep.” Without a gesture. 
o Child says, “Thank you” without a gesture. 
o Child says “Uh-oh!” without a gesture when a toy falls down.  
 
3. Utterance-Directive: (This is a parent code only).The utterance tells the child what to do and 
must be related to the joint referent. These include utterances like instructions, commands, 
suggestions, affirmative response words, negative response words, questions and statements 
to prevent future behavior. Affirmative and negative response words could include “no” (any 
form reflecting negation, like “nah,” “nope,” and “uhn-uhn) and “yes” (or any form of the 
affirmative, like “yeah,” “yep,” “uh-huh”, “right”, sure”).Questions could include “wh” 
questions, as well as questions that use rising intonation rather than a “wh” word (e.g., “You 
want to put it back in?”).Statements to prevent future behavior are those in which the parent’s 
statements are intended to keep the child from doing something in the future.  These 
statements are about managing the child’s behavior, rather than talking about play (e.g., 
“You’re supposed to play with that, not eat it” and “Don’t throw the toy”). 
 
 Examples of utterance-directive: 
o The child has been playing with a toy ring and the adult says, “Put it on the 
stack.” 
o The child has been looking at the book and as the child reaches for the book, the 
adult says, “Turn the page.” 
o The child initiates play with the blocks, and as the child holds a block above the 
container, the adult says, “Block in.” 
o The child is playing with the blocks and the adult uses a rising intonation with the 






directive” as it directs the child to perform an action with an object that is the 
focus of attention using a questioning tone of voice. 
o The child is playing with blocks and the parent offers the choice, “Do you want 
the red one or the green one?”  This is coded as a “communicative response 
directive”, because it obligates the child to respond to a question about his/her 
current focus of attention. 
o The child and adult are looking at a book together.  The adult says, “Oh, look!  
It’s a frog!”  The comment “oh, look” is directing the child to look at the picture, 
and so would be counted as a directive. 
 
4. Utterance- With gesture: (This is a child code only. It parallels the parent response of 
“utterance-directive”). The utterance, vocalization or sign includes a gesture. The main focus 
of this communicative response is that the child directs the parent using a gesture while also 
using an utterance, vocalization or sign. For a child that primarily signs, count the gesture if 
it occurs within 3 seconds of the sign.   
 
 Examples of utterance-with gesture: 
o Child says “more” and holds out hand.  
o Child says “turn page” and gestures hand to turn the page. 
o Child says “my car” and places hand on chest. 
o Child says “where go?” and puts hands in air as if asking where the toy went. 
o Child says “out” while making a gesture to pull block out of bucket. 
 
5. Gesture Only: (This is both a parent and child code). Either the parent or child responds with 
a gesture without using an utterance, vocalization or sign. The gesture must be intended to 
communicate about the joint referent rather than playing with the referent. For example, 
pointing to the ball rather than picking up the ball to play with it. Pointing is considered a 
communicative response. Picking up a ball is considered a play act. Additionally, the gesture 
must be separate from an aiding action. For example, a parent pointing to show the child 
where to put the puzzle piece is considered “aiding child’s action”, but a child pointing to the 
puzzle piece to show awareness is considered a “communicative response-gesture only”.   
 
Examples of gesture only:  
o Child is playing with ball. Parent points to ball without uttering any words.  














NON-Examples of Communicative responses: 
 
Interjections: used to hold a speaking turn and/or while a parent or child is searching for a 
word. 





Highly routinized, recitative utterances: such as counting in sequence, saying the alphabet 
in sequence, singing a song or fingerplay, or reading story text.  Verbatim reading from a 
book (during book sharing) are not communicative responses.  However, the following 
items would be counted as communicative responses: spontaneously talking about or 
labeling pictures, letters, or numbers (in a non-routine way). 






Routinized word(s) or phrase(s) said in a sing-song like manner (e.g.,  
rockyrockyrocky, teetertotterteetertotter) 
Utterances consisting of all or part of a story text 
 
Descriptive comments about the parent’s actions: such as the parent narrating what he/she 
is doing.  
 NON-Examples: 
 Child is looking at a little doll.  Parent pushes the bus and says, “I’m 
pushing the bus.” 
 Child is not attending to anything.  Parent is looking at a book and says, 
“I’m turning the page.” 
 Child is pushing the bus.  Parent is playing the xylophone.  The child 
reaches for the xylophone (lasting about 1 second).  Parent says, “Mommy 
is playing now.  You can play later.” 
 
 
Comments that do not pertain to the attention of the joint referent: These are comments 









 Parent says, “We hardly ever get to play together, do we?” 
 Statements that ask the child to recall experiences from memory: “You 
had cereal for breakfast today, didn’t you?” 
 Descriptive comments in which the child’s focus of attention cannot be 
seen or determined (see criteria for codable and uncodable intervals when 
this occurs) 
 
No Response:  The parent or child does not respond to the connected lead or first response within 
an interval. Changing the focus away from the joint reference is considered “no response”.   
 
Three Types of No Response:   
 
1. Observant: The child or parent does not respond with a physical play act or 
communicative response within the interval, but they are attentive (observing) their 
respective play partner for at least a portion of the interval. Observing is inferred by the 
direction the parent or child’s nose is pointing (i.e., the parent’s nose is pointing toward 
the child).  
 
2. No involvement: not observing child/parent: The child or parent does not respond with a 
physical play act or communicative response within the interval, and they are not 
attentive (observing) their respective play partner at any point during the interval.  
Observing is inferred by the direction the child/parent’s nose is pointing (i.e., the adult’s 
nose is not pointing toward the child).  The parent does not redirect the child, whether 
verbally (i.e., telling the child to do something different) or nonverbally (i.e., modeling 
play with different toys).  Instead, the adult simply does not involve him/herself in the 
free play session for that interval. 
 
Examples of “no involvement”: 
o Parent gets out cell phone and looks at it (e.g., checking messages). 
o Child looks around room without attending to the parent or toys. 
o The child pushes the bus.  The adult scans the room, glancing through the 
different toys.  He/she may rearrange the toys, so the child has access to them, but 
the toys are not related to the child’s current play with the bus.  Neither does the 
adult model any play with the toys. 
 
3. Redirection: changing referent: The child or parent responds by changing the attention 
away from the established joint referent, which is unrelated to the current joint referent. 






nonverbal (i.e., modeling play with the new referent).  Code “redirection” if the parent or 
child redirects attention, but does not respond to the respective partner at any point during 
that interval.   
Examples of “redirection” 
o The child plays with the pop-up toy.  The adult gets a book and says, “You want 
to read?” 
o The child hits the xylophone.  The adult gives the child a ring and says, “Where 
does this go?”  The child starts hitting the xylophone with the ring.  This would be 
counted as “redirection,” even though the child used the ring in his/her xylophone 
play, because the adult intended to redirect the child to the rings. 
o Child is playing with a truck. Parent responds by picking up another truck and 
rolling it next to the child. The child then turns to play with a ball. The child’s 
action of turning to play with a ball would be coded as “redirection”. 
 
 
 Examples of Play Actions 
 
Baby Doll + Bottle 
Feeds baby the bottle 
Undresses/dresses baby 
Sits baby upright 
Rocks baby in arms 
Puts baby to sleep 
Walks baby across floor 
Hugs/kisses baby 
Sits baby on/in bus 
Pretends to drink from bottle 
Covers baby with the rag 




Bangs rings together 
Lines rings in row 
Puts ring on head (parent or child) 
Puts ring on baby’s head 
Hides toys under ring 
Looks through ring like spy glass 
 
Pop-up Toy: 
Pushes pop-up buttons 
Closes pop-up 
Pretends to give drink or feed the animals on the pop-up toy 








Pushes bus along floor 
Puts baby on/in bus 
Places little people or animals in car 
Nesting Cups: 
Stacks cups 
Line cups in row 
Takes cups apart 
Nests cups 
Put other toy/s inside cups 
Pretends to drink from cups 
Puts cup on head (parent or child) 
Puts cup on baby’s head 
Pours toys from one cup to another 
Pretend pouring from cup to cup 
Hides toys under cup 
 
Beads: 
Puts beads on neck/wrist 
Puts on child’s neck/wrist 
Puts beads on baby 
Puts beads in nesting cup 
Puts beads in car 




Physically assists child to shake the rattle 
Puts rattle in car 
Gives to baby to shake 
Pretend to give monkey drink from cup or bottle (rattle is a monkey) 
Makes monkey rattle climb up or down the nesting cups 
Feeds monkey food from farm set 
 
Snap Beads: 
Removes lid from container 
Loosens lid for child to remove lid from container of beads 
Places beads in nesting cups or bead container 
Snaps beads together 
Takes beads apart 
Makes necklace 
Puts necklace around neck 
Swings connected beads back and forth 
Aids child in putting beads together 






Pretends bead is a piece of food by eating or feeding to parent or toy 




Pushes car along floor 
Puts baby on/in car 
Puts pop beads in car 
Puts bead necklace in car 
Helps child open car door 
Pushes car back and forth with child 
Places little people or animals in car 
Crashes car into stacked nesting cups 
Uses wooden plank to create a bridge with nesting cups as posts 




Active manipulation with barn 
Opening and closing barn doors 
Drive the tractor towards the open doors or through it 
Put tractor inside for storage 
Connect water pump to side of barn 
Put the basket of apples/corn inside the barn 
Knocks on door 
Opens door w/ or w/out Little Person 
 
Actively manipulating the tractor 
Puts person on tractor 
Drives same tractor around table 
Puts animal in the trailer connected to the tractor 
Connects trailer to the tractor 
Rolling tractor back and forth 
Connects trailer/add person/add animal 
Places Little Person from either toy set in the tractor 
Pushes tractor back and forth with child 
Moves tractor towards barn 
Opens doors of barn so tractor can go in 
 
Actively manipulating the water pump (use as a vehicle/pushing water pump/connect to barn) 
Pushes the water pump 
Connect it to the barn 
Brings animal to pump to drink 
Takes farmer to pump the water 
Places animal at water pump to drink 






Active manipulation with an animal 
Feeds the corn stalk or animals to the animal 
Presents the water pump for animal to drink 
Presents Little Person to ride on the animal’s back or vice versa 
Present little person or animal to hug or kiss the child’s animal 
 
Active manipulation with little person 
Presents corn stalk or basket of food for little person to pick from 
 
Books: 
Aids in opening flaps to reveal pictures underneath 
Helps child turn page if child has difficulty turning and separating pages 
 
Slinky: 
Demonstrates how to make slinky step down 
Bounces slinky up and down in the air 
Extends/pulls up from floor or table 
Demonstrates movement from hand to hand 
Peeks through slinky at child 
Puts small toy/animal inside a standing slinky 







APPENDIX B: TEC-E CODING MANUAL 
 
Transactional Engagement Coding- Extended (TEC-E)  
 
Adapted from the PCFP Manual 
Yoder, Fey, Thompson, McDuffie, Lieberman, Flippin, . . . Firestine. (2010). Partial Interval 
Time Sampling of Adaptive Strategies for the Useful Speech Project—Revised. Unpublished 
manual. 
And  













Purpose of the Coding System 
The Transactional Engagement Coding- Extended (TEC-E) is a timed-event discrete 
coding system developed to capture the transactions between a parent and child while playing. 
The concept of transactions emerges from Sameroff’s transactional model of development (1975, 
1987, 2009). The core assertion of the transactional model is that child development occurs 
through the continuous and dynamic exchanges between the child and his or her environment. 
The continuous and dynamic exchanges are often referred to as transactions, and are frequently 
studied within the context of parent-child engagement (Sameroff, 1975, 1987, 2009). 
Transactions can be viewed through a longitudinal lens or a moment-to-moment lens. In other 
words, one can identify transactions as an ongoing process of bidirectional dyadic effects over 
months or years, or one can identify transactions occurring in real-time as microseconds 
(Sameroff, 2009). In relation to the moment-to-moment level of observing engagement, 
transactions are coordinated bouts of turn-taking behavior between two partners where the 
dyadic schema changes, adapts or develops, such that the behavior of one partner is impacted 
by the previous behavior of the other partner (Fogel, 2009; Sameroff, 2009). In order to assess 
for reciprocal actions, Sameroff (2009) implies that a minimum of 3 turn-taking behaviors occur 
to make a transaction.  
The TEC-E is an extension of the Transactional Engagement Coding (TEC) used to 
measure the beginning portion of transactional engagement between children and their parents 
(Uzonyi, et al., 2019). Both coding systems were adapted from the “Partial Interval Time 
Sampling of Adaptive Strategies for the Useful Speech Project” (Yoder et al., 2010) because of 
its use in measuring child initiations and parent responsiveness in several studies (Carter et al., 
2011; Flippin & Watson, 2015; Watson et al., 2017). The TEC-E incorporates attentional focus, 
as well as captures the onset and offset of a transaction, the actor (i.e., parent or child), the 
discourse function of each turn (i.e., initiation, response, miscue, redirection), and the clarity of 
turn (i.e., look only, touch, communication, both communication and touch).  It also captures an 
overall judgment of the length of transaction in turns (i.e., none, 1, 2, 3, 4, 5 …+) and the overall 
judgment of the quality of transaction (i.e., rich, lacking). The TEC-C is intended for children 
aged 11 months to 16 months with either history of developmental disability or neurotypical 
development.  
Reliability and Validity 
Reliability. Reliability is to be determined using point-by-point agreement as this is the 
recommended method for timed-event data (Yoder et al., 2018).  MOOSES software will be used 
to create a discrepancy list from which intra-class correlation (ICC) will be calculated using Stata 
(StataCorp, 2015). ICC was chosen over the use of Cohen’s kappa because ICC incorporates the 
magnitude of the disagreement, whereas kappa only quantifies all-or-nothing agreement 
(Hallgren, 2012). Following the methods of Hallgren (2012), ICC will be calculated using a two-
way mixed-effects absolute agreement model because the videos will be coded by the same 
group of coders (fixed) and the subjects are considered to be random. ICC values between 0.60 
and 0.74 are considered good, and values between 0.75 and 1.0 are considered excellent 
(Cicchetti, 1994). Trained coders will aim to reach an average measure ICC value of 0.75 on 
three consecutive training videos prior to coding videos for the study. Once coding for the study 
has begun, ongoing reliability checks will be completed by the lead researcher every 5th video 






select which videos will be checked for reliability. The coders will be blinded to the selection 
process. A minimum of 20% of videos will be checked for reliability throughout the study. If a 
coder falls below reliability criterion, then re-training will occur prior to being able to code 
subsequent videos. It is anticipated that the most disagreement between coders will arise with 
segmenting rules (i.e., when one transaction ends and when a new transaction starts).  
Validity. The content and construct validity of the TEC-E were addressed during the 
development of the coding system. As applied to a coding manual, Yoder and colleagues (2018, 
p 17) describe content validity as the relevance and representativeness of the examples and 
definitions to the stated object of measurement, and construct validity as the degree to which a 
measurement system yields variables that perform as expected by theory and logic. The majority 
of the code content in the TEC-E is based on the work of Yoder and colleagues (2010).  
Additionally, the definition of transactions was derived from the foundational work of 
Sameroff’s transactional model of development (1975, 1987, 2009) and his colleagues (Fogel, 
2009; Sameroff & Mackenzie, 2003). The first adaptation of the system (TEC) was effective in 
capturing the establishment (i.e., onset) of transactions (Uzonyi et al., 2019). Thus, when 
creating the TEC-E, definitions and examples were pulled from the aforementioned research and 
theory to represent the components necessary to measure transactions.   
 
Overview of Coding Process 
6) Review the coding definitions and coding scheme prior to coding. 
7) Load ProcoderDV™ software and open the coding file named “TEC-E”. 
8) Load the video to be coded into ProcoderDV™ and create a “new observation” file 
labeled with the appropriate participant code.  
9) Begin coding at the point in the video when the examiner leaves the room  
10) Do the following when watching the play samples: (1) Determine and code the onset of 
the transaction; (2) Code the actor of the turn (3) Code the discourse function of the turn; 
(4) Code the clarity of the turn; (5) Repeat steps 2-4 for subsequent actions; (6) 
Determine and code the offset of the transaction; (7) Determine and code an overall 
judgment of the length of transaction; (8) Determine and code the overall quality of the 
transaction. If at any time either actor displays behaviors that are deemed “not codable” 
according to the manual, the coder will mark “not codable”.  
11) Stop coding at the point in the video when the examiner enters the room or when the 10-
minute video has ended. Code the last turn in the video as an offset regardless of the 
discourse function.  
 
All play samples should be coded in a single pass. In other words, all child/parent 
behaviors should be coded at the same time, rather than watching the video one time for the child 
behaviors and another time for the parent behaviors. Each action during the session should be 
accounted for. For example, if a parent coughs in the middle of a turn, the coder should mark the 








Not codable vs. Codable 
Not codable. Distractions/situations may occur during the session, during which the 
parent or child would not be expected to use the coded responses.  Therefore, these actions 
should be marked “not codable”. Actions should be marked not codable when: 
• The child is engaging in a behavior that needs behavior modification (ignoring or 
intervention)  
Examples: 
o The child is playing with the diaper bag, mother’s handbag, etc. 
o The child is attending to the door/doorknob, possibly indicating that he/she wants 
to leave the room 
o Throwing toys 
o Physical or vocal protest 
o Climbing on furniture 
o Hitting/biting parent 
o Crying uncontrollably; unable to attend to objects/parent 
o Banging or self-stimming 
• The actions are not part of the prearranged session length 
  Examples: 
o The parent leaves the area where the child is positioned to retrieve toys 
o The child leaves the area where the toys are positioned to walk around the room 
o The child/parent is distracted by the camera 
o The parent talks about the camera 
o The session ends 
o The parent is on his or her cell phone 
o The parent talks about events and objects that are outside of the room (e.g. 
Talking about going grocery shopping after the session) 
• Part of the session is interrupted 
  Examples: 
o Bathroom break 
o Fire drill 
o Interruption by research team member; includes the door opening/closing 
o Cell phone ringing 
o Child or parent coughing/sneezing 
o The parent is wiping the child’s nose, fixing the child’s hair, or fixing clothing on 
the child 
• Unclear behaviors due to camera angle or arrangement of the objects and/or parent and 
child.  
Examples: 
o Child or Parent’s hands unclear 
o Child or Parent’s face unclear 
o Child or Parent is off-screen 







Codable. Any behaviors that are not “not codable”. All codes are mutually exclusive.  
Onset and Offset 
 Onset. The onset of a transaction is marked when a joint referent is established between 
both partners. A joint referent is the object of both the child and parent’s attention. Attention is 
shown via looking for at least 1 second, actively touching for at least 1 second, or actively 
communicating about something for at least 1 second. Looking is inferred by the direction the 
nose is pointing, because we often cannot see the pupils or eye lashes. Active touching means to 
move the referent with one's hand or to move one's hand or fingers on the referent. Passively 
holding an object without moving one’s hand over the object or without moving the object in a 
way that does not seem purposeful is not considered active touching. Active communication 
means to use some form of communication (word, vocalization, gesture, sign) that is directed 
towards the other communicative partner.   
• Referent: The object of the child or parent’s “initiation.” 
Examples: 
o Any toy from the toy sets provided, including books 
o Snack items (cheerios, juice bottle that child brings to session) 
o Parent or child 
o Jewelry on parent 
o Pacifier 
o A communicative word, vocalization, gesture, or sign used by the child/parent 
• Joint Referent: Both the child and parent are sharing attention or interest to the same 
referent as defined above. A joint referent can be (a) exactly the same object or (b) a 
multiple of the object (e.g., One cup vs multiple cups. One ball vs multiple balls).  
• Attention: Attention is shown via looking for at least 1 second, actively touching for at 
least 1 second, or actively communicating about something for at least 1 second. 
o Looking: inferred by the direction the nose is pointing.  
o Active touching: means to move the referent with one’s hand or to move one’s hand 
or fingers on the referent. 
o Active communication: communicative word, vocalization, gesture, or sign used by 
the child/parent that is directed towards the other communicative partner. 
 
Offset. The offset of the transaction is marked when the joint attentional focus (joint 
referent) has ended or changed. On occasion, a partner may briefly look away but regain 
attention to the joint referent. If the partner regains attention to the joint referent within 3 
seconds, then the transaction can continue and it is not marked as an offset. If the partner does 
not regain attention to the joint referent within 3 seconds, then an offset should be marked at the 
at the end of the 3 seconds.  
Actor  
 The two partners engaging in transactions are called actors. The adult/caregiver is labeled 
as the parent. The younger individual whom the parent interacts with is labeled as the child. Both 
actors bring value to the transaction, and thus, behaviors of both actors are coded within their 






Discourse Function of Turn 
 Each turn that the actor takes serves a function within the discourse of the engagement. 
The function of a turn can be coded as an initiation, response, miscue, or redirection.  
•  Initiation: An act that begins a new topic or does not follow a partner’s act. A joint 
referent must be established with an initiation, and an initiation is accompanied by the 
onset of the transaction.  
Examples: 
o A child touches the ring stack. The parent sees the child touch the ring stack. 
Thus, a joint referent has been established and the child initiated with the act of 
touching the ring stack. The coder would mark ONSET, child-initiation when 
coding.  
o A child touches the ring stack 2 seconds after the parent has brought the ring stack 
to the child. A joint referent has been established, but the child did not initiate the 
joint referent. Rather the parent initiated the joint referent by bringing the ring 
stack to the child, and the child responded by touching the ring stack. The coder 
would mark ONSET, parent-initiation when coding. 
o On occasion, both the child and parent may establish attentional focus and act on 
the object of focus at the same time. If both actors act on the object 
simultaneously, the actor who shows the next action related to the joint referent is 
credited with the initiation. For example, both the child and parent look at the ring 
stack at the same time. The child then reaches for the ring stack, then the parent 
comments, “It’s a ring stack”. In this instance, credit the child with the initiation 
because the child demonstrated a behavior first by reaching for the ring stack, 
followed by the parent’s comment.  The coder would mark ONSET, child-
initiation when coding. 
 
• Response: An act pertaining to an established joint referent that follows the other actor’s 
behavioral act within 3 seconds.  
Examples: 
o The parent activates a pop-up toy 2 seconds after the child has reached for the toy. 
The parent’s act is in response to the child reaching for the toy. The coder would 
mark ONSET, child-initiation, parent-response.   
o In the same scenario, the child then vocalizes 3 seconds after the parent activates 
the pop-up toy. The coder would mark ONSET, child-initiation, parent-response, 
child-response.  
o On occasion, it may appear that both the child and parent act at the same time 
during a response turn. In the same scenario for example, after the child vocalizes, 
the child may touch the pop-up toy at the same time that the parent says “It 
popped up”. In this case, the coder would follow the alternating turn-taking 
pattern and credit the parent with the response. The coder would mark ONSET, 
child-initiation, parent-response, child-response, parent-response.  
o On occasion, an actor may have back-to-back responses coded (e.g., Parent 
touches and talks about the blocks, and then immediately turns to hide the block 






example, the coder would mark parent-response, parent-response, child-
response to mark that the parent had two immediate response behaviors.   
 
• Miscue: A miscue is a form of non-response where the actor is passively observing for 3 
or more seconds (after the behavior of the pervious partner) but is not acting on the joint 
referent or communicating with the other actor. The term miscue is used because the 
partner missed the opportunity to provide a behavior cue to the other partner. Observing 
is inferred by the direction the actor’s nose is pointing (i.e., the parent’s nose is pointing 
toward the child).  
A miscue code may or may not be accompanied by an OFFSET code. For example, a 
miscue can occur, but it may be repaired by a skillful actor (most likely the parent) for the 
transaction to continue (see 1st example below). On the other hand, a miscue can indicate 
the end of a transaction where repetitive miscues reflect the actors lack of involvement 
(see 2rd example below). If two miscues occur in succession by the same actor, then the 
transaction ends and the coder should mark OFFSET.  
Examples: 
o The child looks at the nesting cups. The parent asks, “Do you want the cups?” 
while holding out the cups. The child looks at the cups, but does not make a move 
to touch them or vocalize for more than 3 seconds. The parent picks up the cups 
and starts building with them. The coder would mark ONSET, child-initiation, 
parent-response, child-miscue, parent- response and continue to code subsequent 
behaviors.  
o The child looks at the nesting cups. The parent asks, “Do you want the cups?” 
while holding out the cups. The child looks at the cups, but does not make a move 
to touch them or vocalize for more than 3 seconds. The parent asks again, “Do 
you want the cups?” while holding out the cups. The child continues to look on 
passively for more than 3 seconds without making a move to touch the cups or 
vocalize. The parent then pretends to drink with the cup while saying, “You drink 
from the cup like this”. In this example, the child demonstrates repeated miscues 
while the parent continues to try to engage the child. On the second miscue, the 
transaction ends and an OFFSET should be marked. Since the parent continued to 
try to engage the child by pretending to drink from the cups, the parent’s action 
can be coded as an initiation as the start of a new transaction. The coder would 
mark ONSET, child-initiation, parent-response, child-miscue, parent- response, 
child-miscue, OFFSET. The coder would then mark an onset 0.20 seconds after 




• Redirection: The actor responds by changing the attention away from the established 
joint referent, which is unrelated to the current joint referent. The redirection may be 
verbal (i.e., telling the child to do something different) or nonverbal (i.e., modeling play 
with the new unrelated referent).  The redirection code is accompanied by the OFFEST 









o The parent brings the xylophone to the child. The child looks around room 
without attending to the parent or toys. The coder would mark ONSET, parent-
initiation, child-redirection, OFFSET. 
o The child hits the xylophone while the parent is looking at it. The parent changes 
attention by getting a book and asking, “You want to read?” The coder would 
mark ONSET, child-initiation, parent-redirection, OFFSET.  
 
It is possible for an actor to redirect to a new referent which results in the initiation of 
a new transaction. To indicate the movement from a redirection to a new initiation, the 
coder would mark redirection, OFFSET and then in the next line of code mark ONSET 
0.20 seconds after the offset. 
Examples: 
o The child hits the xylophone while the parent is looking at it. The parent responds 
by picking up the other stick to hit the xylophone with the child. The child then 
turns to roll a ball. The parent then rolls the same ball to the child. The child’s 
action of turning to play with a ball is considered redirection, yet at the same 
time, the child initiated a new transaction. The coder would mark ONSET, child-
initiation, parent-response, child-redirection, OFFSET. The coder would then 
mark an onset 0.20 seconds after the offset as, ONSET, child-initiation, parent-
response. 
 
o The child hits the xylophone while the parent is looking at it. The parent gives the 
child a ring and says, “Where does this go?” The child takes the ring and starts 
hitting the xylophone with the ring. The parent introducing the ring is a 
redirection because the parent intended to redirect the child to the rings, yet at the 
same time, the parent initiated a new transaction because the child incorporated 
the ring in a new form of play. The coder would mark ONSET, child-initiation, 
parent-redirection, OFFSET. The coder would then mark an onset 0.20 seconds 
after the offset as, ONSET, parent-initiation, child-response. 
 
 
It is also possible for a miscue to occur adjacent to a redirection.  
Examples: 
o The child looks at the nesting cups. The parent asks, “Do you want the cups?” 
while holding out the cups. The child looks at the cups, but does not make a move 
to touch them or vocalize. The parent turns to look at the bus and says, “Let’s play 
with the bus”.  The coder would mark ONSET, child-initiation, parent-response, 
child-miscue, parent-redirection, OFFSET. 
o The child looks at the nesting cups. The parent asks, “Do you want the cups?” 
while holding out the cups. The child looks at the cups, but does not make a move 
to touch them or vocalize. The parent turns to look at the bus and pushes the bus. 
The child then reaches for the bus and vocalizes. The coder would mark ONSET, 
child-initiation, parent-response, child-miscue, parent- redirection, OFFSET. 
The coder would then mark an onset 0.20 seconds after the offset as, ONSET, 






At times, an actor may incorporate another object during play that may appear to be a 
redirection, but it is actually intended to scaffold the play related to the current joint 
referent. If the new object is incorporated with the established joint referent, it is not 
coded as a redirection. If the object is used to navigate away from the established joint 
referent, then it is coded as a redirection.  
Examples: 
o The child looks at the doll. The parent sees the child look at the doll (establishing 
a joint referent), and the parent picks up a spoon and feeds the doll with the 
spoon. The coder would mark ONSET, child-initiation, parent-response because 
the parent used the spoon to expand the play with the doll.  
o The child looks at the doll. The parent sees the child look at the doll (establishing 
a joint referent), and the parent picks up the doll’s hat and says “I’m wearing a 
hat” while putting the hat on their own head instead of the doll’s head. The coder 
would mark ONSET, child-initiation, parent-redirection, OFFSET, because the 
parent used the doll’s hat to redirect away from the doll to a new topic (the hat on 
the parent’s head).  
 
Clarity of Cue of Turn  
Each time the actor demonstrates a turn, they provide a type of cue with the turn. The clarity 
of cue can be a look only, touch, communication or both communication and touch (bct) cue.  
Look only: The action of looking at an object or person. A look only should be coded if it is 
truly the only thing signaling participation. Looking is inferred by the direction the nose is 
pointing.  A look only cue can be coded with initiations or responses. A look only cue differs 
from a miscue because it signals active participation (i.e., looking in anticipation, demonstrating 
joint attention). A miscue signals passive observation.  
Examples: 
o The child looks at the barn set. The parent opens the door to the barn. The coder 
would mark ONSET, child-initiation-look, parent-response-touch.  
o The child looks at the barn set. The parent opens the door to the barn. The child 
watches the parent open the door to the barn but does not vocalize or make a 
move to touch the barn. The coder would mark ONSET, child-initiation-look, 
parent-response-touch, child-miscue. 
o The parent says “Ready-set-….”, while holding a ball. The child shifts his gaze 
from the ball to look at the parent in anticipation. The coder would mark ONSET, 
parent-initiation-bct, child-response-look.  
 
A look cue should also be coded for its look type. The look type can be active, 
response to direction, or joint attention. The look type is only describing the specifics of the 
coded look act and not any other aspect of the engagement (communicating or touching). 
 
Active Look 
 Active Look: The action of looking at an object or person independent of 
directions given. In other words, active look is NOT in response to a 






 Child looks at the trucks 
 Parent looks at the child opening the bus 
 Child looks at the doll 
 Parent looks at the xylophone 
 
Response to Direction Look 
 Response to Direction: The action of looking at an object or person in 
response to a direction given. The following are examples: 
 Child looks at parent after the parent calls child’s name 
 Child looks at ball after the parent says “Look at the ball.”  
 Child looks at the phone after the parent says “Watch me.’ 
 Parent looks at doll after the child the gestures toward doll 
 
Joint Attention Look: 
 Joint Attention: The action of looking that coordinates attention between 
the other partner and objects/events in order to share an awareness of the 
objects/events (Mundy et al., 1986). The following are examples: 
 Parent alternates eye gaze between the child and xylophone 
  Child alternates eye gaze between the parent and Jack-in-the-Box  
 Parent follows eye gaze of the child 
 Child follows eye gaze of the parent  
 
• Touch: The actor physically touches or means to physically touch an object with one’s 
hand or fingers. Passively holding an object without moving one’s hand over the object 
or without moving the object in a way that does not seem purposeful is not coded as a 
touch.  
A touch cue can be coded with an initiation or response. It is not coded with a miscue 
or redirection. If an actor is both looking and touching something, decide if: (1) they are 
looking at and touching the same item. If so, code touch since that is the clearer signal of 
the joint referent. (2) They are looking and touching different things. If so, code the 
behavior that is establishing a joint referent or relating to a joint referent that has already 
been established. 
Examples: 
o The parent picks up some of the animals. The child picks up one of the remining 
animals. The coder would mark ONSET, parent-initiation-touch, child-response-
touch.   
o The parent picks up some of the animals. The child looks around at the remining 
animals on the floor and then picks up one of them. The coder would still mark 
ONSET, parent-initiation-touch, child-response-touch, because the child’s 
clearest cue was touching one of the animals.   
o The parent picks up some of the animals. The child glances at the car, but picks 
up one of the remining animals on the floor. The coder would still mark ONSET, 
parent-initiation-touch, child-response-touch, because the child touched what the 






A touch cue should also be coded for its touch type. The touch type can be an 
independent action, response to direction, or aiding. The touch type is only describing the 
specifics of the coded touch act and not any other aspect of the engagement 
(communicating or looking). 
 
Independent Action Touch  
 Independent Action: A demonstration of psychical exploration or physical 
movement of an object. The action is independent of directions given. In 
other words, the action is NOT in response to a direction. The following 
are examples: 
 Child touches the noise-maker  
 Child turns over the noise-maker 
 Parent takes the airplane and makes it “fly” through the air 
 Parent holds the shapes 
 
Response to Direction Touch 
 Response to Direction: A demonstration of psychical exploration or 
physical movement of an object in response to a direction given. The 
following are examples: 
 Child puts shape in bucket after the parent gives the direction “Put 
the shape in the bucket?” 
 Parent opens book after the child has gestured that the parent 
should open the book 
 Child claps his hands after the parent says, “Can you clap your 
hands?” 
 Parent puts toy phone to their ear after the child has gestured for 
the parent to put the phone to their ear 
 
Aiding Touch: 
 Aiding: A physical demonstration of one partner helping the other partner 
in some way (usually the parent helping the child), whether or not the non-
helping partner notices the other partner is helping. The focus is on the 
helping behavior and not play behaviors. The following are examples: 
 Parent stabilizes the object the child is acting on  
 Parent puts out a container or receptacle for the child’s action 
 Parent helps the child perform an action hand-over-hand 
 Parent opens zipper for the child 
 Parent helps child open door to bus 
 Parent moves other objects out of the way for child 
 
 
• Communication: A word, vocalization, gesture, or sign used by the actor that references 
the joint referent or is directed towards an object or person as judged by the direction 






conventional meaning in English, such as “uh-oh,” and “yuck”, sound effects that are 
word-like such as “beep-beep” and “moo”, and vocatives such as “Ah” (screaming sound, 
satisfaction, delight, pain), “Eh?” (as in requesting clarification), “Ha” (resentment, 
wonder, triumph), “Hu” (expression of surprise or fright—vocalized intake of breath) and 
“Huh?” (as in requesting clarification). Sound effects that are difficult to transcribe (e.g., 
the sound of pouring tea; the sound of sipping tea) are not counted as communication 
responses.   
A communication cue can be coded with an initiation or response. It is not coded 
with a miscue or redirection. If an actor is both looking and communicating something, 
decide if: (1) they are looking at and communicating about the same item. If so, code 
communication since that is the clearer signal of the joint referent. (2) They are looking 
and communicating about different things. If so, code the behavior that is establishing a 
joint referent or relating to a joint referent that has already been established.  
 
Examples: 
o The parent says, “Look at these animals.” The child vocalizes while looking at the 
animals. The coder would mark ONSET, parent-initiation-communication, child-
response-communication. 
o The parent says, “Look at the cow”. The child glances at the xylophone but says 
“moo”. The coder would mark ONSET, parent-initiation-communication, child-
response-communication, because the child responded to the joint referent of the 
cow by making the animal’s sound.   
o The child opens the door to the barn. The parent opens the window to the barn 
and says, “I have to go grocery shopping today”. The coder would mark ONSET, 
child-initiation-touch, parent-response-touch, because the parent’s 
communication was not related to the joint referent.  
 
A communication cue should also be coded for its communication type. The 
communication type can be a vocalization/verbalization only, a gesture only, or both 
vocalization/verbalization and gesture (bvvg). The communication type is only describing 
the specifics of the coded communication act and not any other aspect of the engagement 
(touching or looking). 
 
Vocalization/ Verbalization Only 
 Vocalization: a sound, other than a word, in which there is evidence of 
voicing. Voicing occurs when the vocal folds vibrate to give voice to a 




 “Ah” (screaming sound, satisfaction, delight, pain) 
 “Eh?” (as in requesting clarification) 
 “Ha” (resentment, wonder, triumph) 
  “Hu” (expression of surprise or fright—vocalized intake of breath) 






 Verbalization: word-like utterances or word-like approximations that can 
be transcribed. The following are examples:  
 You’re playing with the cow.” 
 “Mine.” 







 Gesture: a movement of part of the body that expresses an idea or 









 Shrugging with shoulders 
 Moving hands in upward fashion indicating “I don’t know”  
 Shaking head (yes or no) 
 Shaking hand(s) (showing pleasure or displeasure)  
 Moving body away to show displeasure 
 Moving body forward to show interest 
 
Both Vocalization/Verbalization and Gesture (bvvg) 
 Bvvg: Communication that has both a vocalization/verbal component and 
a gesture component. The following are examples: 
 Shaking head while saying “yes” 
 Pointing to picture in book while saying the name of the picture 
 Shaking hands in excitement while squealing 
 Clapping hands while saying “yay” 
 
All Vocalization/ Verbalization behaviors (either with a gesture or without a 
gesture) should be further coded under Vocalization/ Verbalization type to distinguish if it 
is a comment, question, or directive.  
 
 Comment: A vocalization/verbalization that does not tell the other partner 
what to do and must be related to the joint referent. These include 
narration, sound effects, acknowledgements or other 






partner’s actions.  Indirect instructions are counted as comments (e.g., 
“The baby doll is hungry”). The following are examples: 
 “The ball is rolling” 
 “Ah” (screaming sound, satisfaction, delight, pain) 
 “Ooooo” (expressing wonder) 
 “Uh-oh” 
 “I’ve got it!” 
 “Good job!” 
 “You can do it!” 
 Question: A vocalization/verbalization that asks a question or indicates a 
question. The question must be related to the joint referent. Questions 
include “wh” questions, as well as questions that use rising intonation 
rather than a “wh” word. The following are examples:  
 “Do you want the cow?” 
 “Huh?” (with rising intonation) 
 “You like the xylophone?” 
 “How are you?” 
 Directive: A vocalization/verbalization that tells the other partner what to 
do and must be related to the joint referent. These include instructions, 
commands, suggestions, affirmative response words, and negative 
response words. Affirmative and negative response words include “no” 
(any form reflecting negation, like “nah,” “nope,” and “uhn-uhn) and 
“yes” (or any form of the affirmative, like “yeah,” “yep,” “uh-huh”, 
“right”, sure”). The following are examples: 
 “Feed the baby doll” 
 “You should build the blocks” 
 “Turn the page” 
 “Block in” 
 “Yeah” 
 “Uhn-uhn” 
If the parent uses an affirmative or negative response while interpreting 
their child’s actions/words (i.e., “No you don’t want that”, after the child 
has thrown a toy), then the interpretive comment should be coded as a 
comment and not a directive.  
 
If a parent produces two verbalizations/vocalizations in a row (without the 
child responding in between) code both verbalizations/vocalizations if 
they are different (e.g., code the question, then code the directive). If both 
verbalizations/vocalizations are the same, then only code the details of the 
first vocalization/verbalization (e.g., only code the first question if the 








• Both Communication and Touch (bct): A cue that has both the properties of a 
communication and touch cue. The actor must be demonstrating both behaviors at the 
same time. A bct can be coded with an initiation or response. It is not coded with a 
miscue or redirection. 
Examples: 
o The child looks at the horse. The parent picks up the horse and says, “You see the 
horse? It says “neigh”. The coder would mark ONSET child-initiation-look, 
parent-response-bct. 
o The parent says, “Look, there’s a duck!” The child touches the duck and says 
“quack”. The parent says, “Yes, the duck says quack!” The coder would mark 
ONSET, parent-initiation-communication, child-response-bct, parent-response-
communication 
 
If the actor is verbalizing and touching the joint referent, then the touching is considered 
a “touch” and not a “gesture”. For example, if a parent is using the stick to hit the 
xylophone while saying “ding”, it should be coded as, parent-bct-vocal/verbal, NOT 
parent-communication- bvvg. However, if a parent is holding a book while talking and 
pointing at a picture, it should be coded as, parent-bct-bvvg because the parent is 
touching the book by holding it and communicating by talking about it and pointing 
(gesturing) at the picture. 
 
All communication and touch behaviors within bct should be further coded for their 
respective types (e.g., communication further coded as vocal/verbal comment, touch 
further coded as aiding touch).  
 
Length of Transaction in Turns 
After each offset that is marked, the coder should make a judgement about the length of the 
transaction. The length of the transaction is determined by how many turns occurred. The length 
of the transaction can be coded as none, 1, 2, 3, 4 …+. The coder should start counting turns in 
the transaction at the third action. For example, if the coder marked, ONSET, child-initiation, 
parent-response, child-response, parent-response, child-redirection, OFFSET, the coder would 
then mark that the transaction was short because it had 2 turns (child-response, parent-
response). If the coder marked ONSET, child-initiation, parent-response, child-redirection, 
OFFSET, the coder would then mark none because the third action was a redirection from the 
child. In this case, the child-initiation and the parent-response are considered a one-off 
interaction, not a transaction.  
Additionally, miscues may occur in transactions, but they are not counted in the length of 
transaction as a turn. For example, if the coder marked ONSET, child-initiation, parent-response, 
child-response, parent-response, child-miscue, parent-response, child-redirection, OFFSET, 
then the coder would mark that the transaction had 3 turns.  If there is a redirection after a 
miscue, such as, ONSET, child-initiation, parent-response, child-response, parent-response, 







• none: No transaction occurs.  
Examples: 
o The parent shakes the monkey rattle. The child turns to touch the car. The coder 
would mark ONSET, parent-initiation-touch, child-redirection, OFFSET, (none). 
o The parent shakes the money rattle. The child watches the parent shake the 
monkey rattle but does not vocalize or move to touch the rattle. The parent turns 
to play the xylophone. The coder would mark ONSET, parent-initiation-touch, 
child-miscue, parent-redirection, OFFSET, (none).  
• 1: A transaction that contains 1 turn. 
Example: 
o The child picks up the monkey rattle. The parent says, “It’s a rattle, shake it”. The 
child looks at the parent but does not vocalize or make a move to touch the rattle. 
The parent places their hand over the child’s hand holding the rattle and shakes 
the rattle. The child drops the rattle and turns to touch the ball. The coder would 
mark ONSET, child-initiation-touch, parent-response-communication, child-
miscue, parent-response-touch, child-redirection, OFFSET, (1). 
• 2: A transaction that contains 2 turns. 
Example: 
o The child picks up the monkey rattle. The parent says, “It’s a rattle, shake it”. The 
child attempts to shake the rattle but drops it. The parent picks up the rattle and 
shakes it. The child turns to touch the ball. The coder would mark ONSET, child-
initiation-touch, parent-response-communication, child-response-touch, parent-
response-touch, child-redirection, OFFSET, (2). 
 
• 3: A transaction that contains 3 turns. 
Example: 
o The parent says, “You want this rattle?” The child vocalizes towards the rattle. 
The parent shakes the rattle. The child reaches for the rattle with the intent to 
touch it. The parent shakes the rattle and says, “Here, shake it like this”. The child 
turns away to push the bus. The coder would mark, ONSET, parent-initiation-
communication, child-response-communication, parent-response-touch, child-
response-touch, parent-response-bct, child-redirection, OFFSET, (3).  
• 4: A transaction that contains 4 turns. 
Example: 
o  The child touches the rattle. The parent says, “That’s a rattle”. The child 
vocalizes towards the rattle. The parent shakes the rattle and says, “Shake it like 
this”. The child touches the rattle but can’t lift it to shake it. The parent puts the 
rattle in the child’s hand and helps the child shake it. The child drops the rattle 
and turns away to push the bus. The coder would mark ONSET, child-initiation-
touch, parent-response-communication, child-response-communication, parent-
response-bct, child-response-touch, parent-response- touch, child-redirection, 
OFFSET, (4).  
• 5: A transaction that contains 5 turns. 
Example: 
o The parent says, “You want this rattle?” The child vocalizes towards the rattle. 






touch it. The parent shakes the rattle and says, “Here, shake it like this”. The child 
holds the rattle and attempts to shake it. The parent helps the child shake the 
rattle. The child drops the rattle and turns to push the bus. The coder would mark, 
ONSET, parent-initiation-communication, child-response-communication, 
parent-response-touch, child-response-touch, parent-response-bct, child-
response-touch, parent-response-touch, child-redirection, OFFSET, (5).  
• 6: A transaction that contains 6 turns. 
Example: 
o The child touches the rattle. The parent says, “That’s a rattle”. The child vocalizes 
towards the rattle. The parent shakes the rattle and says, “Shake it like this”. The 
child watches the parent shake the rattle but does not vocalize or move to touch it. 
The parent puts the rattle in the child’s hand and helps the child shake it. The 
child smiles and vocalizes. The parent says, “You’re shaking the rattle”. The child 
shakes the rattle independently. The parent says, “let’s play with the barn”.  The 
coder would mark ONSET, child-initiation-touch, parent-response-
communication, child-response-communication, parent-response-bct, child-
miscue, parent-response- touch, child-response-communication, parent-
response-communication, child-response-touch, parent-redirection, OFFSET, 
(6).  
• And so on with transactions that contain 7, 8, 9, 10…+ turns. 
 
At times, one actor may have back-to-back responses at the beginning of the transaction. If 
this is the case, only count one of the responses as a turn.  
• Child initiation, parent response, child response = 1  
• Child initiation, parent response, parent response = none  
• Child initiation, parent response, parent response, child response = 1  
• Child initiation, parent response, parent response, child response, parent response = 2  
 
If back to back responses occur later on in the transaction, still only count one of the responses 
as a turn. In other words, do not count back-to-back responses as 2 turns.   
• Child initiation, parent response, child response, parent response, parent response = 2 
 
If a miscue occurs anywhere in the transaction, do not count the miscue as a turn, and only count 
responses that are in alternating turns. 
 
•  Child initiation, parent response, child response, parent miscue, child response, 
parent response= 2  
 
Quality of Transaction 
After each offset that is marked, the coder should also make a judgement about the 
quality of the transaction as either rich or lacking. Note that not all short transactions are lacking 
and not all long transactions are rich. Note: The coder does not mark a quality rating for 






• Rich: A transaction that has varying on-topic actions, engaging affect, varied intonation 
and/or adjustments of the actors to maintain engaging turns.  
Examples: 
o The child looks at the baby doll. The parent picks up the doll and says, “You like 
the doll?” The child smiles at the doll and touches the dolls head. The parent picks 
a cup and brings it to the dolls mouth making a sipping sound. The child looks at 
the doll without vocalizing or reaching to touch the doll. The parent hands the cup 
to the child and says, “Feed the baby”. The child touches the cup and vocalizes. 
The parent guides the child’s hand holding the cup to the dolls mouth. The child 
drops the cup and turns to the truck. The coder would mark ONSET, child-
initiation-look, parent-response-bct, child-response-touch, parent-response-
touch, child-miscue, parent-response-bct, child-response-bct, parent-response-
touch, child-redirection, OFFSET, (5), (rich) because the transaction had varying 
on-topic actions and the child showed engaging affect by smiling.  
o The parent touches a baby doll to the child’s nose. The child laughs and reaches to 
touch the baby doll. The parent smiles and says, “That baby is tickling you!” The 
child turns to touch the ring stack. The coder would mark ONSET, parent-
initiation-touch, child-response-bct, parent-response-bct, child-redirection, 
OFFSET, (1), (rich), because the child laughing and reaching for the doll showed 
engaging affect, as well as the parent smiling.  
• Lacking: A transaction that contains repetitive actions and very little expansion of the 
topic and/or has limited affect. The transaction may be unilateral in that one partner is 
engaging in most of the turns.  
Examples: 
o The parent rolls a ball to the child. The child watches the ball roll by without 
vocalizing or making a move to touch the ball. The parent turns to play the 
xylophone. The coder would mark ONSET, parent-initiation-touch, child-miscue, 
parent-redirection, OFFSET, (none), (lacking) because neither the parent nor 
child expanded the topic of the ball.   
o The parent rolls a ball to the child. The child rolls the ball back to the parent 
without smiling or laughing. The parent rolls the ball to the child again. The child 
rolls the ball back to the parent without smiling or laughing. The parent rolls the 
ball to the child once again. The child turns to pick up a farm animal. The coder 
would mark, ONSET, parent-initiation-touch, child-response-touch, parent-
response-touch, child-response-touch, parent-response-touch, child-redirection, 
OFFSET (3), (lacking), because the actions were repetitive without any attempts 












Helpful Definitions for Coding Transactions 
• Transactions: Coordinated bouts of turn-taking behavior between two partners where the 
dyadic schema changes, adapts or develops, such that the behavior of one partner is 
impacted by the previous behavior of the other partner. When coding transactions, the 
actions should be grouped by topic. 
• Referent: The object of the child or parent’s “initiation.” 
• Joint Referent: Both the child and parent are sharing attention or interest to the same 
referent as defined above. A joint referent can be (a) exactly the same object or (b) a 
multiple of the object (e.g., One cup vs multiple cups. One ball vs multiple balls).  
• Attention: Attention is shown via looking for at least 1 second, actively touching for at 
least 1 second, or actively communicating about something for at least 1 second. 
 
Additional Examples 
1. The child looks at the nesting cups. The parent asks, “Do you want the cups?” while 
holding out the cups. The child looks at the cups, but does not make a move to touch 
them or vocalize. The parent picks up the cups and starts building with them. The child 
then turns to touch the bus.  The coder would mark ONSET, child-initiation-look, parent-








2. The child looks at the nesting cups. The parent asks, “Do you want the cups?” while 
holding out the cups. The child looks at the cups, but does not make a move to touch 
them or vocalize. The parent turns to look at the bus and pushes the bus. The child then 
reaches to touch the bus and vocalizes. The parent pushes the bus to the child and says, 
“The bus is driving”. The child pushes the bus. The parent opens the door of the bus. The 
child turns to reach for the xylophone. The coder would mark ONSET, child-initiation-
look, parent-response-bct, child-miscue, parent-redirection, OFFSET, (none). The coder 
would then mark an onset 0.20 seconds after the offset as, ONSET, parent-initiation-
touch, child-response-bct, parent-response-bct, child-response-touch, parent-response-




1. Save your work FREQUENTLY 
2. If you have a question about a certain behavior or transaction, write down the time stamp for 
later reference.  
3. If you have to delete a row, delete one row at a time. DO NOT select multiple rows/frames to 
delete.  
4. Once you have finished coding, check over data file for errors (i.e., OFFSET marked for each 
initial redirection. Length of transaction marked for each OFFSET [but quality of transaction 
does not have to be marked if the length is none]). ONSET marked for each initiation, last 
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